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STEREOVISION vs. ILLUSION 















































Victor “Truvision” Stereoscope 


Note the well balanced design, solidity in 
construction and pleasing appearance of this 
apparatus. 


The entire mechanism, including rheostat, 
can be raised from sitting height to standing 
height, through an ingenious device in the 
vertical column which raises or lowers the 
mechanism to suit individual convenience. 


Here Is Economy 


Only two lamps are used in this outfit, as 
against eight in the ordinary stereoscope. On 
the basis of one hour’s use per day for 300 
days each year, these two 150 watt lamps 
consume 90 Kilowatt hours of current; the 
average cost being 10c per KW. hour makes 
a total yearly cost of $9.00. The usual 8-lamp 
stereoscope uses 800 watts per hour or 240 
KW. hours, at an annual cost of $24.00 or an 
additional expense of $15.00, not to mention 
the difference in cost for lamp renewals. 











SCIENTIFIC analysis of the principles of 

stereovision anda retrospect of its applica- 
tion in X-Ray diagnosis reveals the fact that the 
roentgenologist has not been realizing true 
stereovision—even with the best stereoscopes 
at his command. 


The most important single item contributing 
to stereoscopy is that of illumination, which 
involves a proper knowledge of: 

(a) the correct intensity of illuminant 
(b) the correct distribution of illuminant 

Experiments have proved that some of the 
most brilliant effects obtained with stereoscopes 
now in general use are in truth only illusions 
which defeat the very purpose of stereoscopic 
vision, namely,the accurate evaluation of distance 
perception whereby the observed depthsrepresent 
accurately the relations of the anatomic parts 
under study. 





The new Victor Stereoscope is an essential 
departure from the principles heretofore un- 
challenged. The source of illumination is one 
light bulb (as compared with four in previous 
models), i. e., one only in each illuminating box. 


With this central source of illumination the 
light is distributed over the radiograph in the 
same proportions as the X-Radiation which pro- 
duced the radiograph—the greater intensity 
being in the center, which according to correct 
technique is the position of the anatomical part 
under immediate observatian. This method of 
light distribution obviates artificial effort to 
enhance the stereoscopic effect, which effort, 
through over-illumination, leads only to illusion. 








With a finely graduated rheostat control to 
regulate the light intensity in both boxes simul- 
taneously, this apparatus is the nearest approach 
to the ideal for accurate stereoroentgen diagnosis. 











VICTOR X-RAY CORPORATION, Jackson Blvd. at Robey St., Chicago 
Sales Offices and Service Stations in All Principal Cities 
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The Inheritability of Spontaneous Cancer in Mice and 
Its Application to Cancer in Man’ 


Studies in the Incidence and Inheritabilty of Spontaneous Cancer in Mice 


A PROBLEM in heredity is not a 
‘ mple problem. The layman, 
both scientific and unscientific, is ac- 
customed to think of the offspring of 
two individuals as being an inheritance 
compound of the qu ilities of these two 
only, with emphasis perhaps upon the 
characters of the one or of the other, 
forgetting that behind each parent lay a 
long ascent of determining ancestry. 
Unless, therefore, an individual is the 
product of generations of inbreeding 
of other individuals bearing characters 
exactly similar to his own, he is a 
heterogeneous complex of what he can 
} 


transmit to his immediate offspring in 


any cross. 
There ire 


and medical journals today, 


constantly appearing in 
clentilic 
both in this country and abroad, articles 
on the inheritability of some disease or 
pathologic condition, based on a study 
of the diseases of the immediate parents 
enly. The conclusions of the authors 
for or against the heredity factor in 
any given pathologic condition is based 
on this studv of the parents alone, 
whereas the lightest acquaintance with 
the b Sle laws of heredity would show 
that such a limited investigation makes 
1 correct conclusion impossible. 

The long continued process of mixed 
hybridization, typical of the human 
problem difficult of 
With our present complete 


race, makes i 
n lysis. 
lack of scientific data concerning the 
incestry of any human individual, the 
problem of the inheritability of any 
disease whatever is a problem impos- 
sible of scientific solution by the use 
of human statistics. This present im- 
possibility of solving the problem by 
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the use of human statistics in no way 
influences the inevitable operation of 
the laws of heredity in the human 
species as exactly as in any other species. 

Because, therefore, we have no 
scientific data with which to study the 
problem of heredity in the human 
species, nor any possibility of the col- 
lection of such data at any period in 
the near future, it is necessary that the 
facts of heredity and its method of 
operation should be studied by means 
of animals in the laboratory, where it 
is possible to establish a complete bio- 
logic control, and absolutely to isolate 
thereby the single factor of heredity. 
This latter can in no measure be done 
in regard to any subject whatever in 
the present status of human statistics. 

The problem of the nature and in- 
heritability of spontaneous cancer has 
been under study in this laboratory for 
the past twelve years, and for ten years 
the results of these studies have been 
in published form. During this time a 
more complete and more fundamental 
mass of facts has steadily accumulated, 
as it has been possible to analyze strains 
and individuals more and more com- 
pletely. 

One of the facts consistently demon- 
strated in these studies is the inherit- 
ability of spontaneous cancer, with its 
strong evidence against the possibility 
of cancer being a specific germ disease. 
Among the many thousand mice bred 
in this laboratory and the hundreds of 
strains derived thereby, there has been 
no case which does not agree with this 
conclusion, no appearance of spon- 
taneous cancer in any non-cancer strain, 
nor anv line into which cancer has been 
bred where it has not anpeared in exact 
sccordance with the known laws of 
hereditv. The inheritance behavior of 
cancer has consistently been that of a 
simple Mendelian recessive, and at the 
same time, the behavior of the non- 
cancer tendency has consistently been 
that of a simple Mendelian dominant. 
It is therefore a demonstrated fact that 
spontaneous cancer is inheritable in 


mice, and this fact is now pretty gen- 
erally conceded. 

The profound and biologic aspect 
of this demonstration, however, has for 
the most part failed to be grasped by 
the medical world, and the object of 
this paper, therefore, is to emphasize 
that phase of the study, and to make 
clear the exact application of this 
demonstration to the problem of the 
inheritability of cancer in man. 

Every instance of organic behavior 
is based on biologic law. It is contrary 
to every biologic analogy to say that 
because we have not yet discovered it, 
there is no law for any given type of 
organic behavior. Many of these laws 
and their ramifications are as yet not 
even foreshadowed. In the case of the 
law of heredity, however, which is the 
most fundamental and most potent of 
all biologic laws, we have the funda- 
mental facts. But although we have 
these facts, we continue in personal 
opinion and in actual practice for the 
most part entirely to ignore them. 

What is heredity? If you consult 
the dictionary you will get some such 
definition as this: “Heredity, the law 
according to which plants and animals 
inherit and transmit from generation to 
generation certain characteristics or 
tendencies.”” But if we give it its full 
biologic definition, we must say: 
‘Heredity is the force which makes and 
holds together the genus and _ the 
species.” It determines that fish shall 
have fins, and a special apparatus to 
filter air out of water, and for the 
specific fish it determines a certain ar- 
rangement of scales, a given size, a 
given egg-laying habit, as of the bass, 
the brook-trout or the salmon. It de- 
termines that insects shall have a given 
type of segmentation like the ancestral 
form from which they are derived, and 
for the specific insect it determines a 
given larval and a given adult form, 
as has the monarch butterfly, the 
sphinx moth, the honey bee. 

It goes far deeper than this, and 
determines that the human embryo, be- 
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ginning with a single cell, like any 
unicellular animal or plant, shall divide 
in the same way, and in its complex cell 
division and differentiation recapitu 
late in hurried fashion the history of 
organic evolution. 

Why? Let me here state, as I have 
already stated in a_ previous article, 
what I conceive to be the biologic law 
of heredity, the law which underlies 
all life: That which goes into the germ 
plasm must come out in the offspring 
We must conceive of this simple law 
as being as absolute and as immutable 
as a fundamental law ef physics: what 
goes up must come down; or a law of 
chemistry: sulphuric acid on zinc w.!! 
produce zinc sulphate. If you pour 
acid on metal you will get a given re 
action whether you want it or not. 
What goes into the germ plasm comes 
out in the offspring whether you want 
it or not—a law of nature, immutable, 
deaf to entreaty. 

Now the unique feature of natural 
law is that we cannot break it. W: 
can study it, learn to understand it and 
work with it, or we can continue to 
ignore it and combat it and be broken 
by it; but we cannot break it or change 
it—only so does the organic world hold 
together. It is a general law, this law 
of heredity, not one law for a mouse 
and another for a man, another for a 
guinea pig, and another for a geranium, 
but one common law of heredity 
what goes into the germ plasm comes 
out in the offspring, whether it is the 
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ABILITY OF SPONTANEOUS CANCER 


seed of a geranium, the ovum of a 
And in the 
progress of evolution, we see the con 


stant and unbroken control of heredity, 


guinea pig or of a man. 


so that man, the latest produce of evo 
] 


lution, starts with a single cell, recapitu 
lates in his embryona! growth the his 
tory of organic evolution, and in hi 
turn sets off the single cell, the ge 

plasm, made of the stuff he received 
from his ancestry. He puts into it th 
identical material, which in its tur 
again divides and in its embryonal d 

velopment briefly recapitulates organi 
history and in time becomes the finished 
ex imple of the spect H made o! 
the material received from his ancestry 
and of this alon his general build, 
his length of leg, his shape of nose, | 

hair color, the kind of kidney he has. 
ard the kind of liver he has, and the 
kind of lungs and heart he has, tl 

kind of epithelium h is and the kind 
of connective tissu ind the kind of 
endothelium. He = starts with vague 
nose shape, but it will grow into the 
nose shape of his ancestors. He start 
with tiny legs, but they will grow t 
the inherited length. He inherits a 


liver which will in time react like the 
livers of his ancestors to the same 
causes. He inherits a type of epithelium 
and of connective tissue which will in 
time react like the epithelium ind the 
connective tissue of his ancestors to the 
same causes 

So much for the general, the im 
mutable law of heredity—what goes 


< 
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into the germ plasm comes out in the 
offspring. 

How does heredity work? As long 
ago as 1865 Mendel worked out with 
green peas the best study of the method 
of heredity that we have ever had 
Later, and following him, Cuenot and 
others worked it out with mice, and it 
worked out with mice exactly as pe! 
fectly as it worked out with peas. Now 
it is vastly further in the scheme of evo 
lution from peas to mice than it 


from mice to man. Mice are mamma 
like man: their structure is like man’ 
1 head, a trunk, four limbs Then 
organs are like man’s, arranged in the 
same relation to each other, made out 
of the same types of materials, fun 
tioning in the same way for the main 
tenance of the organism. If we cut a 
mouse’s arm it bleeds like man’s, and 
then regeneration sets in as it does in 
man, the edges draw together, the 
epithelium proliferates, scar tissue 1 
formed, which eventually, either in part 
or mM whole, 1S absorbed 1 proces 
identical with that of man’s tissues 
functioning like those of a man, just 
as the geranium does if you cut it 
Why? The law of heredity, transmit 
a type of protoplasmic behavior down 
the full line of evolution; similar tis 
sues function in the same way because 
they were derived from a common 
incestry. If we do not accept this, we 
must discard the theory of evolution, 
for this is the heart of the theory of 


evolution. 





























INHERITABILITS 
MENDE oe ‘ 
I have ne quoted mew it 
ength from my 
ind to appear s thy ov th, lou 
f Cancer Rese ein ie 
fundamental biologi facts cannot | oe ' 
too often repeat d Indeed, it seems if | ' 
to be one of t! profoundest needs « ’ . 
medical science today that it should will breed 
idjust itsell to these fur lay nt oe 
biologic laws and base itself upon them purebree 
nd it is one of the pre-eminent aims of 
— 


the work of this laboratory to 
tting biology in if relation to path 
ogy and to tl el 
oratory, carried on te ft 


nd during all that 


py 


already stated, the wo 


} 


ely 


veal 


\\ \¢ 
yielding pe 


time 


fectly consistent results, has shown that 


e cancer tendency and the non-cance 


ndency ire some of the characters 
it go into the germ plasm and in 
tably come out in tl fispring of! 
ce in exact iccordan e with the basi 


I heredity Ty 
tate that there 


erelto a 


un 


] 
s we no such thing 


biologic unity or organic law, w 
ist admit that these are characte 
ich go into the germ plasm, and 
refore come out in the offspring of 
n in exact accordance with the basi 


s of heredity. 
Now the met! rd of 
ked Mendel, 


th mice by Cuenot is this: 


] | 
heredity is | 


out by ind repeated 

When a | 
rebred house mouse, grey, IS crossed 
ilbino, the first hybrid 
ill be Phat is 


tendency to pigmentation 1s domi 


th a purebred 


neration will eray 





int over the tendency to the lack of 
igmentation. Now if we mate two 
{ these first generation hybrid greys 
heterozygotes ) we shall get in the : 


(>I CAN( 
TT mn 
t I 1 ol! 
) ywrey 
] 
) 1 wit 
} 
1 riy derived 
( ilbin 
} +} +} 
\\ 








SLY! 
| 
| 
} 
é terozygous grevs, whether in 
| , ad th other hete: 
vzor ys similarly derived, will 
in yield the three types, dominant 
evs, heterozygous greys, and reces- 
lbinos, in the proportion of one 

to two to one See Chart 2.) 

\vgain, if we cross a purebred 
ino witl 1 heterozygous grey, we 
!] get, in the first hybrid generation, 
cessive lbinos and heterozygous 
eys t! rroportion of one to one 


| breed true whether 
d or hybridized 


[he heterozygous greys, 


1 
with othe1 pure 


whether inbred o1 


| ] 
this e 1180 


\ Wzea with 


other similarly derived 


heterozygous greys, will give the same 
three types, dominant greys, heterozy 
yous greys, and recessive albinos. 
\cain, if we cross a dominant grey 
with a heterozvgous grey, the first 
hybrid generation will give dominant 
eys and heterozygous greys in the 
proportion of one to one. The domi 
nant greys will breed true, and the 


heterozygous greys wil! again give the 
same three types. 
Why 


this way? 


do these characters behave in 
That they do is certain. 
What is the secret of the method of 
heredity? If we mate two purebred 
lbinos the offspring will all be albino; 
that 


1 
of the pigment 


is, there will be a complete lack 
making mechanism. Pig 
ment is an absent these 
individuals. It did into. their 
germ plasm and they cannot transmit 
it to their offspring. 


character in 


not go 


If only albino mice 
ire allowed to breed, the pigment-mak 
ing mechanism will be lost for mice and 


there will 
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cannot be recovered, and 











L 


thereafter be only albino mice. Albin 





ism is a recessive character. Purebred 


albinos cannot transmit the dominant 


Now, if the 
bred albino, into whose germ plasm no 


we mate same pure 
pigment-making mechanism went, with 
a grey house mouse into whose germ 
plasm the tendency to pigment-making 
mechanism did go, we shall get in the 
first hybrid 
greys, that is, pigment-making is domi 
nant over the lack of pigment-making, 
therefore the mice are grey. But into 
their germ plasm went from one side 
the absence of the pigment-making 
mechanism (as a unit character), and 
from the other side went the presence 
of the pigment-making mechanism (an 
other unit character); so, since both 
these unit characters into thei 
germ plasm, both of these characters 
will come out somewhere in the off 


generation, heterozygous 


went 


spring—the law of heredity. 


All efficient study of heredity is the 
study of the behavior of unit characters 
Only we must be sure that we have 
analyzed our characteristics into unit 
which segregate and 
are transmitted as such, like albinism 
pigmentation, spotting and self 

etc. And conversely when in 
the study of heredity we have found 
a character which does segregate out 


characters, out 
and 
color, 


and is transmitted as such, we have 
found a unit character, which will be- 
have in accordance with the immutable 
law of heredity for the unit character 
A unit character is then to heredity 
what an electron is to chemistry -1n 
capable of analysis, it segregates out 
and is transmitted as such. 


Now, when we are dealing with a 
complex organism, like a man or a 
mouse, there is a multiplicity of these 
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unit 
| 
which 


a heavy 
to 
tendency 
tendency 
ency 


tain type 
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his germ pl ism 
get into 
ror examp! 
ind a tall s| 


a part ular 


will 


binations, 


chai icters 


{ 


to 


t 


straight 


i 


» cu 


to a large nose: 


kind of liver, whi 


yf epit! 


pa 


| 





i.) 


to a certain type 


unit ch iracters 





synthe 


of unit characters, whi cannot be cor 


tudent of the ipy, ou 
sults e certain to be invalidated by 
tifacts This appli in all expel 
vhethen by 


rtificial chronic trrita 


tion 
} 
ducts, and feedin; 


tapeworm larvae 


| ] 


ere eise In 


l ‘ ] 
ike painting with coal tar pro 


with nem itode and 


just as it applies 


everyw experimental re 


First by inalvzing yur stocks 
unit ch 


search 


into iracters, we must learn 
| 


what portion of the produce 


result ! 
by nature without reference to the ex 
periment, and what is the experimental 
siduum. 

With these things in mind, I unde: 


} 


took the study of the heredity behavi 


of cancer, to find out the nature o 
cancer; partly in order to learn hoi 
to get rid of a hideous disease, an 
partly for the light such a study must 


throw on general biologic problems o 
behavior. | 
inheritability of 


ill tissue proceeded t 


the 
in exactly this classic way, that is, b 


stoc k 


study neoplasn 


making a biologic analysis of 
without which no stock is of any valu 
for conclusions concerning heredity, 
practically anything else. 

In order to make a biologic analys 
of stock, it is necessary to breed it ot 
so as to find out what unit characte 
went into its germ plasm. It then | 
comes a stock made up of analyzed | 
dividuals, whose hereditary potentia 
ties are known and whose effect in any 


cross can be predicted. On the oth! 





ulated on interpreted in 
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hand, if you buy animals in the market 


nd proceed to use them for even a 


imple experiment they are worthles 
until they are al ilyzed. because me 
f them may be purebred and some of 
em ine vitably will be heterozvg US 
| many respects ind they will not 
behave alike in any given experiment, 
since they have not the same unit chai 
| cter You have no biologi conti | 
n th experiment until ¢ ich inimal! to 
} used s be na ilyzed 
| { In the study of the inheritability of 
cancer, then, having first made i 
f rough bi ! inalys of stock by 
ybridizatior nd by inbreeding, I 
found that equ vy by the method of 
hy! tion and by inbreeding, if you 
te t mice carcinoma ol} t 
ung (J y ( dary) you « 
ext t t| } tra ol LOO p 
ent lu tul ! \ in, by t 
tw mami! y g| | 
train of 100 per cent 
] 
I \ I l I i mice <« 
¢ xt } { { 1, et Th t 
I i yl idi il 
t y 1 the ioOn-Ca 
tend y | i e unit characters 
tis. the t t and are tra 
nitted 
I tried furt tests of hy 
tion ! n civ ind al 
utely I cancel By 1 cance 
use n \ ¢ 
try had cance ito whose germ plasm 
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himself has cancer. By a non-cance! 
mean a mouse which came 
ancestry, into 


went the 


mouse we 
from wholly non-cancei 
there 


ibsence of cancer, and 


whose plasm 


tendency to the 
who therefore cannot transmit it to his 
offspring. analyzed in 
dividuals, both of them, whose heredity 


1 
behavior 


germ 


They are 


in the matter of cancer can 
bye predicted. 
If I mate such a 


with 


non-cancer mouse 
a cancer mouse, into the common 
progeny of these two there goes (1) a 
tendency to cancer, and (2) a tendency 
and the first 
generation can, and _infallibly 
both 
1S recessive lo 


first hybrid 


to the absence of cancer; 


transmit some. of these 


tendencies. /sul 
ind SO the 


ancel 


non-can 
encration shows none of it, and 
throughout my entire experience never 
nin il single case; but the 
dency to cancer segregates out, and 
nd hwbrid generation it ap 

again, in the same organs and in 

} me tissues of those which show 


l n tral tumors 


CHART | 
Note Chart 1. showing three lines 
ived from Strain 84, Branch II. 
[his chart is perfectly typical. The 
t female, 3931, died of carcinoma 
the mammary gland, carcinoma of 
lu ind pseudoleukemia. She was 


dized with absolutely non-cancer 


1364, who died of pulmonary 


tion In 


ccordance with the 


CANCER 


SLYE 

Mendelian expectation from such a 
a age 

cross, no cancer appears in the first 


hybrid generation. Cancer is recessive 
to non-cancer. For the parents of this 
branch of the family, female 6201 and 
male 4345, both heterozygotes, were 
selected. 


Note how there were extracted from 
this hybrid cross three lines of mice: 
(A) neither in 
direct descent nor in any accessory fra- 
ternities, ever showed one case of neo- 
plasm, malignant or benign; (B) the 
recessive line, 100 per cent malignant 
disease, and (C) the heterozygous line 
showing both cancerous and non-can 
cerous individuals. Note how the same 
types and locations of neoplasms which 
were bred into the strain with parent 
3931, segregate and 
transmitted as such wherever tumor oc- 
curs, both in the recessive, 100 per 
cent cancer line B, and in the heterozy- 
gous line C, namely. carcinoma of the 
mammary gland, carcinoma of the 
lung, pseudoleukemia, and its closely 
related tumor type, thymus lymphoma. 


the dominant, which 


female out are 


It is interesting to note that in the 
animals of this stock, chronic leukemia 
and pseudoleukemia (alymphatic leu 
kemia, not lymphogranulomatosis ) have 
occurred only in the cancer strains and 
have behaved as if they were true neo- 
plastic diseases. As yet we have not 
analyzed this material and are not pre- 
pared to discuss the matter further than 
the mere statement of the fact, which 
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is in support of the contention of many ( ilso that the original parent female 
pathologists, that chronic leukemia at ( t 3 col t of Line A 3931 (shown in Chart |) had pseudo 
pseudoleukemia are as much true ne extracted from St 84, Branch II leukemia along with carcinoma of the 
plasms as are lymphosarcomas fifleent neraton witl mammary gland and primary carcinoma 
Chart |. then. shows the segregat neoplasm of of the lung. Note male 20102 in gen 
out and the transmission as su t the absolut ration six, with a spindle cell sarcoma 
non-cancer and the cancer tendenci egall t and t transmission of the entire mediastinum and of the 
also the tendency to a spe \ { it y. WI peritoneum. [his single case of sar 
tissue type, which locates th nee been ¢ coma was derived from an ancestor 
in a certain organ, and the rectly ted { m Nay eral generations antecedent to fe 
typical Mendelian behav: I ( uf my ent experien nale 3931, the parent of Strain 84 
is unit characters ! 1, Ul Lack of pace prevents the showing o! 
> I y lized in this ancestral sequence in the singl 


CHART 2 ee ee Never in Line chart 
Note how exactly this fo \ I l 5 J ul nit , : peARE ) 
Mendelian expectatio s r $ \ t whateve Chart 5 Line C of this 


continues 


(Chart 2, giving the classi cu me strain t uch the fourteenth gen 
‘vhere a hybrid cross is mad ' t eration [his ts the heterozygous line 
the recessive albinism and t! l ( t t > 84. B Note hor by the continued selection 
pigmentation Here also thre IT, | re] i he ozygous individual for mat 
extracted, individual for t | OO pe cent neo 1 non ncerous mate (as in 
parallel with those shows ted by “H” and “N.T.”" in the 
namely (1) a dominant ' O00 ’ -Cal : t) all occurrence of neoplasms was 
which albinos never occurred ( t N ) Not ! off unt:! the thirteenth generatior 
the direct descent or in the - ' , | bv tl mating of two mice 
fraternities; (2) a 1 sive the st ygous to lung tumor, lung tumo 
100 per cent albinos, in w u 1 in the thirteenth generation 
mented individual ev ippearea ( f e 393] t parents concerned being female 
(3) a heterozygous line C, t nt \ 781 and male 22986. Lung tumo 
some albinos an 1 some pigmented r ft u s one of the tumor types carried by 
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shown in this chart, owing to lack of 


space. Note how, in Line A, Family 
I, a 100 per cent lung adenoma family 
1s being extracted by the selection, as 
parents of the family, of two mice with 
lung adenoma, namely male 5334 and 
female 6490; while in Family II o! 
the same Line A, liver adenomas and 
mesotheliomas of the testicle are the 
prevailing tumor types; there being four 
liver adenomas in the ten individuals 
forming the direct descent of these five 
generations. 

Note that in Line B after the first 
hybrid generation (female 5303 with 
a squamous ceil carcinoma of the mam 
mary gland) there was no furthe: ap 
pearance of tumor. By the continued 
selection of non-tumorous individuals 
after the second filial generation, all 
neoplasms were completely ruled out 
of this branch of the strain. 

Note female 13 of filial generation 
1, Line A, with a sarcoma-carcinoma 
of the mammary gland like her mother, 
female 3, and with secondary sarcomas 
in the lungs and mesentery. Note how 
with her secondary lung tumor she was 
ible to start a 100 per cent lung tumo: 
line, the secondary lung tumor being 
is efiicient as a primary lung tumor in 
transmitting lung tumor potentiality. 
[his point is discussed at length in a 
previous report. 

Note the prevalence of cyst and 
ibscess formation in Line B of Strain 
93, although in no case do these cysts 
or abscesses lead to tumor formation in 
this family. The offspring is made of 
the identical material of the germ plasm 
of its ancestry, and its tissues behave 
in the same way 

CHART 7 

Chart 7 shows Line B of this strain 

continued through the eleventh genera 
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tion without the occurrence of neo 
plasms. Never, either in the direct de- 
scent or in any accessory fraternity did 
a neoplasm of any kind occur in this 
branch of Strain 53 after the neoplastic 
tendency had once been bred out from 
the second filial generation. 
CHART 8 

Chart 8 shows part of Strain 315 
ind some derivatives. Note the 100 
per cent lung tumor strain being ex 
tracted in Line A from female 5 with 
secondary carcinoma of the lung. Note 
the 50 per cent liver adenoma strain 
being extracted in Line B. Strain 215 
was made by the mating of female 3, 
who had a sarcoma-carcinoma of the 
mammary gland, a malignant adenoma 
of the liver and sarcoma metastasis in 
the kidney, with male 360, who was 
proved heterozygous — to lung and 
mediastinal tumors. Note how the dif 
ferent types and locations of neoplasms 
introduced by these two parents segre- 
gate out and are transmitted as such in 
the succeeding strain. 

CHARTS 9 AND 10 

Charts 9 and 10 show part of 
Strain 338, Branch V, with partial an 
cestry, and its offspring carried through 
the ninth generation. The original 


incestor of this strain also was female 


>, already referred to in Chart 8. She 
had a sarcoma-carcinoma of the mam 
mary gland, a malignant adenoma of 
the liver and sarcoma metastasis in the 
kidney. Note the striking outcropping 
of liver tumors in this strain. Note how 
the different unit characters, sarcoma, 
carcinoma, and specificity of liver tissue 
type, get into all possible combinations 
in the strain, so that even in the small 
number of individuals represented in 
these two charts, we find carcinoma of 
the liver, sarcoma of the liver, both 
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primary and secondary, and adenoma 
of the liver. 

That is, the carcinoma tendency seg- 
regates out and is transmitted as such. 
The sarcoma tendency segregates out 
and is transmitted as such. The ade- 
noma tendency segregates out and is 
transmitted as such. A specificity of 
liver tissue which will insure its yield- 
ing to neoplasms, segregates out and is 
transmitted as such. These are all unit 
characters, and they get into all pos- 
sible combinations even in this one small 
family alone. 

I have from necessity selected only 
a few strains for the charts in this re- 
port. They are perfectly typical, how- 
ever, and are representative of the hun 
dreds of other strains, tumorous and 
non-tumorous, inbred and_ hybridized. 
which have been produced by selective 
breeding alone, and which have been 
analyzed in this laboratory for the past 
fifteen years. I have, therefore, been 
able to express the matter in little more 
than outline, and there are many and 
diverse ramifications of the work, which, 
for the sake of unity, | cannot enter 
into at all at this time. But certain 
facts have consistently obtained in this 
work for twelve years, and these I 
wish to emphasize with their applica- 
tion. 

Cancer and non-cancer have _ be- 
haved consistently just as true albinism 
and pigmentation do in heredity. That 
is, just as true albinism is the total ab- 
sence of the pigment-making mechanism 
present in the pigmented mouse, so 
spontaneous cancer consistently behaves 
as though there were absent a mechan- 
ism fitted to control proliferation and 
differentiation in regenerative processes. 
At any rate, whether or not it is ex- 
actly this, it seems to be the absence of 
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INHERITABILITY OF SPONTANEOUS CANCER 


some controlling mechanism, and an 
animal either has it or does not have it, 
whether he is a mouse or a man. 

Whenever spontaneous cancer comes 
out in a strain, it is because it has been 
bred in, in some degree; and however 
remote the cancer ancestry we shall find 
it, if we analyze far enough. Moreover, 
we shall find not only the neoplasti: 
ancestor, but the ancestors that carried 
the same types and the same locations 
of neoplasms shown in the later genera- 
tions. 

There is no appearance of 
taneous tumor in any non-tumor strain. 
[here are all percentages of cancer, 
some even as low as .O! of | per cent, 
That is, can- 


spon- 


in varying cancer strains 
cer and non-cancer behave respectively 
as though there were absent or present a 
particular controlling mechanism, and 
an individual, whether it is a mouse or 
a man, either has it or lacks it. 

The unit characters concerned in the 
heredity of spontaneous tumors, whether 
we are dealing with mice, with rats, or 
with man, are these: (1) A specificity 
of tissue type from organ to organ, 
which determines that the liver or the 
kidney, or the uterus, or the mammary 
gland tissue, etc., shall be like the tissue 
of its ancestral organ (from which it 
was derived) and shall react in the 
same way to the same cause. For ex- 
ample, liver tumor begets liver tumor, 
etc. (2) A specificity of epithelium 
from ancestor to offspring, which will 
cause it to proliferate without differen- 
tiation, and without control, under a 
given provocation; that is, carcinoma 
begets carcinoma. (3) A specificity of 
connective tissue from ancestor to off- 
spring, which will cause it to pro- 
liferate without differentiation and 
without control, under a given provoca- 


tion; that is, sarcoma begets sarcoma. 


Like all other 


unit characters here enumerated may 


unit characters, the 


get into all possible combinations; and 
we therefore when dealing with funda 
mentally and analyzed 
stocks, have such a result as shown from 
This female 3, 


completely 
female 3. with a sai 
coma-carcinoma of the mammary gland, 
a malignant adenoma of the liver, and 
sarcoma metastasis in the kidney, is 
able to transmit to her posterity (and 
has so transmitted) all possible com 
binations of these unit characters 
namely, carcinoma of the 
gland, sarcoma of the mammary gland, 
the mammary 


mammary 


sarcoma-carcmoma of 
gland, 


gland; carcinoma of the liver, sarcoma 


adenoma of the mammary 
of the liver, adenoma of the liver; sar 
coma of the kidney, carcinoma of the 
kidney, adenoma of the kidney. 

There are only two possible methods 
of studying the inheritability of any 
character whatever. cancer or anything 
else. These are (1) the long, pains 
taking, difficult analysis of stock in the 
laboratory, so that we obtain analyzed 
individuals whose hereditary potential! 
ties are known quantities and can be 
manipulated as_ such [his is the 
method which has been pursued in this 
laboratory for fifteen years, and (2) 
the so-called statistical method which 
has been in vogue in the study of the 
inheritability of cancer in man 

All human statistics of this nature 
are based upon two things, both of 
which may be in error. Namely, the 
memory of the patient, and the diag 
noses concerning his ancestry. Rarely, 
back of one generation, are the facts 
accurately remembered or the diagnoses 
based upon autopsy. We have, then, 
no certain scientific material whatever 
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to deal with in these statistics. But 
where these statistics are right, as they 
frequently even by chance must be 
a biologic reading of them would show 
that they also demonstrate th 
ability of cancer in man. 
CHART I1 


Note Chart ‘f, 


inherit 


showing part of 


Strain 164 with partial ancestry on the 


Female | 2 36, who died 


of a thrombosed auricle (a condition 


1 
maternal side. 


somewhat frequent in this laboratory) 


was the 


parent female of this. strain. 
(indicated 


by ““T”’ in the chart) and died of a 


Her mother was tumorous 


mammary gland with metastases in the 
] ) 

male 242, died of 

did not himself 


lungs. Her father, 
uncertain Cause He 
was proved heterozy 
gous to tumor (indicated by ““H”” in 
the chart) that is, he inherited it from 
cancerous ancestry and transmitted it to 
although 


have tumor, but 


his offspring, not himself hav 


ing tumor. 


The male parent of Strain 164 was 
a purebred house mouse, and died of 
uncertain causes He was a member 


of Strain 358, in my hands many years 


without the occurrence of tumor of any 
sort, malignant or benign, in any of 
its fraternities He 
analyzed, proved non-tumorous mouse 


(indicated by ““N.T.”” in the chart). 


In the first hybrid generation from 


himself was an 


this cross (namely between a heterozy 
gote and a non-tumorous mouse) no 
tumor of any sort has ever occurred 
Cancer is recessive to non-cancer. In 
this chart the only members of the first 
hybrid generation of Strain 164 that 
are shown, are two pairs, namely fe 
male 4224 and male 6480, the parents 
of Branch IIT of the strain; and female 
4921 and male 5652, parents of 


Branch I of the strain. Female 4224 
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and male 6480 of Branch III 
both proved heterozygous to cancer, 
4921 5652, 


Branch I were both proved 


were 


female and male 
parents of 


while 


non-tumorous mice. 


Note that the progeny in Branch | 
were all absolutely non-tumorous. No 
where, either in the direct descent nor in 
any of the accessory fraternities in this 
branch of the strain, has there ever been 
tumor of 


a single occurrence of any 


sort, malignant or benign. This is the 


Mendelian 


pected from the mating of two indivd- 


classic behavior to be ex- 


uals carrying the dominant, that is, the 
non-cancer tendenc y. like female 4921 


and male 5652. Branch I, then, of 
Strain 164, is an absolutely non 
tumorous family, every member of 
which has been analyzed and_ has 


proved to be non-tumorous, both in in- 
breeding and in hybridization; although 


this branch was derived from cancer 


This 


shows conclusively that the non-cancer 


ancestry on the maternal side. 
and is 


as such, and that by the 


tendency also segregates out 
transmitted 
right selective mating the cancer 


tendency can “be ruled out absolutely 
from a family, beginning with the sec- 
ond hybrid generation. 
CHaArT 12 

Chart 12 shows the origin of Branch 
III of this same Strain 164, and the 
parentage originating the three lines 
A, B and C, in which this branch has 
been bred out. The succeeding charts 
will show the continuation of these three 
lines. 

The parents of line A were tumorous 
male 3672, who died of a lympho- 
sarcoma of the thymus, and heterozy- 
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gous female 8419, who died of peri- 
tonitis. Their two offspring selected to 
carry on this line. were both heterozy 
gous to tumor, namely female 10597, 
who died of tapeworm, and male 8521, 
who died of intestinal infection. 

The parents of Line B were non- 
tumorous female 7126 and heterozyg- 
6728. Their offspring  se- 
lected to carry on Line B were heter- 
ozygous female 8146 and non-tumor- 
ous male 8150, both dying of intestinal 
infection. 


ous male 


The parents of Line C were heter- 
female 7913 and _ tumorous 
male 8276, who died of sarcoma of the 


ozygous 


mammary gland. Their offspring se- 
lected to carry on Line C were tumor 
ous female 10537 with a carcinoma of 
the mammary gland, and non-tumorous 
male 8247, died of chronic 
nephritis. This chart, then, shows how 


lines A, B and C of Branch III. 


Strain 164 originated. 
CHART 13 


Chart 13 shows Line A of Branch 
III, Strain 164, continued through 
eight generations. Note how, by the 
right selective matings of heterozygous 
and non-tumorous mice, the occurrence 
of malignant disease is held off until the 
sixth female 
12876 with a lymphosarcoma of the 
mesentery, left kidney and right ovary, 
had had her statistics taken in the hos- 
pital without error, even for three gen- 
erations, no statistics of tumor would 
have appeared; nevertheless the inherit- 


who 


generation. If, now, 


ance of her tumor type is direct from 
her grandfather four generations back. 
By the mating of two heterozygous 
individuals from this tumorous mother, 
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namely female 11551 and male 11440, 
again in the next generation a malignant 
thymus lymphoma occurs in female 
18365. At the same time, all other 
types and locations of tumors are ruled 
out from this strain, by the right se 
lective matings. 
CHART 14 

Chart 14 shows Line B of Branch 
ITI, Strain 164, continued through nine 
generations. Note how by continued 
matings of heterozygous and_ non- 
tumorous individuals, all occurrence of 
malignant disease has been held off 
until the eighth generation. If female 
21189 of the eighth generation, who 
died of an 
and spine , had had her hospital statis- 
tics taken even seven generations with- 
out error, there would have been no 
appearance of tumor. Nevertheless, by 
tracing far enough back, we find the 
ancestor with malignant disease. This 
chart shows with what certainty the 
tendency to neoplasms can be manipu- 
lated and controlled. Through genera- 
after generation it 
along by heterozygous individuals, cer- 
tain to appear when the right matings 
were made. 


osteosarcoma of the leg 


tion was carried 


CHART 15 

Chart 15 shows Line C of this 
branch of Strain 164 continued through 
seven generations. Here, by mating 
tumorous female 10537 with proved 
non-tumorous male 8247, no tumor oc- 
curred in the next generation. But by 
the selection of two heterozygotes of 
generation 4, carcinoma appeared in 
the succeeding generation (generation 
5) in female 12779 with a squamous 
cell carcinoma of the neck and pseudo- 
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leukemia. Again, by the mating of 
this female with heterozygous male 


16667, note how both pseudoleukemia 
occurred in the next generation, male 
14631, and also squamous cell carci 
noma of the neck, which at death had 
extended anteriorly and obliterated the 


face, male 14583. Female 1841 3, 


daughter of male 14583, showed the 


carcinoma of the mammary gland of 
her grandmother four generations back 
and the sarcoma of her grandfathei 
five generations back. When a given 
type or location of neoplasm is bred in, 
it can be manipulated with absolute 
accuracy by the type of selective breed 
ing used. It can be made to hold off 
for any number of generations desired, 
or to appear in the next generation, as 
in the case of male 14583 with a 
squamous cell carcinoma of the neck 
in. generation 6, following 
12779 with a squamous cell carcinoma 
of the neck in generation 5; or male 
14631 with pseudoleukemia in genera- 
tion 6 following female 12779 with 
pseudoleukemia in generation 5. 


female 


If human cancer statistics when cor 
rectly taken, were biologically read, 
they would show as certainly as do 
mouse statistics the inheritability of 
cancer. They would show that the 
human heterozygcte carries and trans 
mits neoplastic tendencies, exactly as 
do mouse heterozygotes, although they 
themselves do not develop the disease. 
This follows exactly the classic Men 
delian pattern from the mating of pig- 
ment-bearing with non pigment-bearing 
mice. 


CHART 16 


Chart 16 shows part of Strain 392. 
The parent, female 26, had a sarcoma 
of the ovary, sarcoma of the liver, 
sarcoma of the kidney and perirenal 
tissues, and a sarcoma of the mesentery. 
She was mated with male 814, who 
died of myocarditis. By the right se- 
lective mating, the occurrence of sar- 
coma (and all types of neoplasms) was 
held off through the three succeeding 
generations. In the third hybrid genera- 
tion by the selection of two individuals 
heterozygous to sarcoma, sarcoma ap- 
peared in the immediate offspring 
(generation 4) female 12058, who re- 
peated the sarcoma of the kidney and 
of the ovaries of her grandmother four 
generations back and added 
bilateral sarcoma of the uterus. No 
human hospital statistics could have 
shown the correct cause of death 
through four generations. If therefore, 
this had been a human case, there 
would have been no record of tumorous 
ancestry—yet there is here the most 
evident and perfect persistence and final 
emergence of the exact type and loca- 


also 
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tions of neoplasms, through the right 
selective breeding to bring it out. 
Cuart 17 
Again Chart 17, showing 
Strain 465 with partial ancestry. Let 


note 


me go through this chart somewhat in 
detail, that we 
perfect evidence it affords of (1) the 
segregating out of tumor types and their 
consequent inheritability, and (2) the 
segregating out and consequent inherit- 
ability of a specificity of organ tissue 
type, transmitted through 
after generation both where inbreeding 
and where hybridization was employed. 

Female 3 male 30 were the 
ancestors of the paternal side of this 


in order may see the 


generation 


and 
strain. Female 3 had a sarcoma-carcl- 
noma of the mammary gland, a malig- 
nant adenoma of the liver, and sarcoma 


Male 30 was 


This is 


metastasis of the kidney. 
proved heterozygous to tumor. 
a case then of tumorous in- 
dividual with a heterozy 
gote. In with the Men- 
delian expectation from such a cross, 
tumor comes out in the first hybrid gen- 
eration, namely female 883 with an 


mating a 
(recessive ) 


accordance 


adenoma of the liver. 

In the first filial generation, this fe- 
male 883 with an adenoma of the liver, 
was hybridized with male 842, who 
died of uncertain causes, but who was 


proved heterozygous to tumor. Their 
son, male 1101 dying from acute 
nephritis, was heterozygous to liver 


tumor. He was hybridized with female 
441 (entirely unrelated) who was also 
heterozygous to tumor. Their son, male 
3024, hybridized with female 
3920, who came of a liver tumor an- 
cestry and who herself had an adenoma 
Note the outcropping of 


was 


of the liver. 
liver tumor in the second hybrid genera- 
tion, female 5305 with a sarcoma of 
the liver. Note here how there segre- 
gated out on the one hand the unit 
character sarcoma introduced by fe- 


PART of STRAIN 392 
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male 3, five generations back, and on 
the other hand the specificity of liver 
tissue type locating tumors in the liver, 
which also was originally introduced by 
female 3, transmitted through and re- 
883 and female 
Note how in this generation 


inforced by female 


3920. 
the unit sarcoma got into 
combination with liver tissue of a type 
to yield to neoplastic growth (another 
unit character), so that we have in 
female 5305 a sarcoma of the liver. 

This female 5305 was hybridized 
with male 5215, who died of chronic 
nephritis. three succeeding 
generations, by the right selective mat- 
ings, all occurrence of neoplasm was 
held off. But the certainty of its trans- 
mission by heredity 1s indisputably dem- 
onstrated, for, by the use of analyzed 
individuals, two mice heterozygous to 
liver tumor were selected in the third 
filial generation, namely female 9847, 
who died of chronic nephritis, and male 


character 


Through 


8852, who died of a lung abscess, so 
that liver tumor appeared in the next 
generation. Not only liver tumor oc- 
curred, but the same combination of 
unit characters occurred, namely, the 
combination of sarcoma, and the neo 
plastic tendency in the liver. 

Let me summarize the facts demon- 
strated in this chart (Chart 17). 

(1) Sarcoma segregated out and 
was transmitted as such. 

(2) Adenoma segregated out and 
was transmitted as such. 

(3) Other types of neoplasms seg 
regated out and were not transmitted 
at all in this line of succession. 

(4) A specific type of liver tissue 
(viz. lacking the non-cancer mechan- 
ism) segregated out and was _ trans- 
mitted as such, so that five liver tumors 
eccurred in this small family alone. 

(5) A specific type of tissue in all 
other organs (viz. possessing the non- 
cancer mechanism) segregated out and 
was transmitted as such, so that all 
other organs refused neoplastic growth, 
with the single exception of female 
11252, whose liver sarcoma spread 
by extension into the common bile duct, 
and who had also a lymphosarcoma of 
the stomach; but it is notable that this 
is the family in which nearly all of the 
few stomach tumors in this stock have 
occurred. 

In the light of such perfect evidence 
as this, it is logically absurd to question 
the segregating out as unit characters 
of the sarcoma tendency. the carcinoma 
tendency, the adenoma tendency, and 
the tendency toa specific type of organ 
tissue determining the location of neo 
plasams, and their transmission as such 
by heredity. Moreover, when we have 
such analyzed human individuals and 
such exact data concerning their neo- 
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plasms (if such a time ever comes) we 
shall find that exactly the same laws 
govern the transmission and occurrence 
of human neoplasms, otherwise there is 
no such thing as biologic or organic 
law. 

Charts 11 to 17, inclusive, show 
how the tendency to neoplasms of spe- 
cific types and of specific organs is car- 
ried along by heterozygotes, and how 
by the right selective matings alone, 
both in inbreeding and in hybridization 
neoplasms of these types and of these 
organs can be held off or brought out 
at will in the resulting strains by the use 
of analyzed individuals. Such neoplas- 
tic tendencies can be carried along by 
heterozygous individuals through any 
number of generations desired, just as 
the tendency to albinism can be car- 
ried along by heterozygotes as long as 
may be desired. But by the right se- 
lective breeding, both the neoplastic 
tendency and the albinic tendency can 
be made to emerge at will. 

The heterozygote, then, the product 
of hybridization in any species or any 
variety, in whom the recessive (cancer 
or albinism) lies hidden but potent for 
transmission, may be a very puzzling 
factor in heredity; for he contains in 
his germ plasm ind therefore can trans- 
mit to his offspring, unit characters dif- 
ferent and frequently opposite in nature. 
As, for example, a pair of heterozygous 
black mice transmitting albinism to their 
immediate offspring, or a pair of hete- 
rozygous non-cancer mice transmitting 
cancer to their immediate offspring, be- 
cause potential cancer went into the 
germ plasm from which the heterozy- 
gotes developed. The heterozygotes in 
the human cancer problem have been 
the individuals who have blinded the 
readers of human statistics to the fact 
of the inheritability of human cancer, 
hiding as they do the recessive (cancer) 
behind the dominant appearance, which 
is appearance only. 

There is a very widespread objection 
in the medical profession today to the 
thought that cancer is inheritable, and 

very widespread and ready categori- 
al denial of its inheritability, on the 
basis of these erroneous and misread 
cancer statistics. As the opinion of 
many physicians and surgeons in this 
matter is based upon the statements 
made by the Society for the Control of 
Cancer, let me here quote from this 
years annual leaflet put out by the 
society, item No. 6: “Cancer is not 
inherited. It is not certain even that a 
tendency to the disease is inherited.” 

Let us subject this excerpt to the 
biologic test. I have reminded you 
that man repeats in his embryonal de- 
velopment the history of organic evolu- 
tion. He begins as a single cell. In 
this cell there is no nose, no legs, no 


vertebrae arranged in a perfect and 
beautiful spinal column, no liver, no 
epithelium, no cancer. What resides 
in this single cell is tendency to all 
these things. That is the basis of all 
heredity. All inherited characters are 
inherited tendencies of the cell. There 
is no other form of inheritance. 

I have emphasized the evolutionary 
basis of the law of heredity, a com- 
mon law of protoplasmic behavior 
what goes into the germ plasm comes 
out in the offspring; the fundamental 
necessity of similar tissues behaving in 
similar fashion if there is to be such a 
thing as species or race. The mouse 
tumors under study in this laboratory 
are spontaneous tumors, arising in the 
natural life of the animal without artif- 
cial interference of any sort except that 
of selective breeding, exactly as man’s 
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tumors arise. [hey arise in the same 
tissues and in the same organs as the 
tumors of man; they follow the same 
clinical course; they cause death in the 
same ways. Under the microscope they 
present the same appearance as similar 
tumors in similar organs in man. They 
are the same biologic entity as similar 
tumors in sim'lar organs in man. And 
consequently, if we do not discard the 
theory of evolution, we must admit that 
they behave in the same way in the 
matter of heredity as in all other mat- 
fers. 
When we have found, as we have 
found in this laboratory for twelve 
years, that carcinoma and_ non-carci- 
noma tendencies segregate out and are 
transmitted as such; that sarcoma and 
non-sarcoma_ tendencies segregate out 
and are transmitted as such; that a 
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specihcity of tissue type in 


organs segregates out ind is transmitted 


specific 


as such so that an organ either has 


or lacks the 


when I say, we have found that these 


non-cancer mechanism; 
unit characters segregate out and are 
transmitted as such in mice, so that we 
can analyze individuals and manipulate 
these unit characters in heredity as you 
HCL on Zn with a known 


unless we 


can pour 


outcome discard the en 
tire biologic science of today, we must 
that 


out 


admit these same unit characters 


segregate ind are transmitted as 


such in man. 

Moreover, 
dence admitted by the most vigorous 
itself 
demonstrates the inheritability of can 


the human statistical evi 


opponent of cance heredity. 


cer in man, when it is correctly and 
biologi lly read. 
SUMMARY 


(1) 


cies 


Cancer ind non-cance! tenden 


segregate out ind are transmitted 


as such. 
(2) 

acters. 
(2) 


specil 


[hey are, therefore, unit chai 
A specificity of tissue type in 
oft 
out and is transmitted 


organs trom ancestor to 
spring segregates 
as such. 
(4) 
(5) 


characters, it Is nossible to manipulate 


It is therefore a unit character 


Since these things are unit 
them by selective breeding and thereby 
to implant them indelibly in any species, 
them permanently and 


completely from any species. 


or to eltminat 

(6) Cancer and non-cancer behave 
is though there were respectively absent 
or present a mechanism fitted to control 
ind differentiation in re 
and an 
has this mechanism or lacks it, 


proliferati yn 


generative processes, animal 
either 
no matter to what species he may be 
long. 

(7) There is, therefore, a ready and 
certain genetic method of escape from 
foi for the 


cancet the individual and 


race, 


INHERIT 





ABILITY 
(8) 


OF SPONTANEOUS 





The demonstration of the in- 


heritability of cancer and non-cancer 


tendencies in mice is a demonstration of 
the inheritability of these tendencies in 
man and in all other species which 
if we are to maintain the 
theory of evolution and to admit that 
there is such a thing as biologic law. 


(9) 


which 


show cancer, 


The study of cancer behavior, 


has demonstrated itself to be 


fundamentally a _ biologic problem, 
makes evident the nec essity of under- 
standing and considering the biologic 
facts underlying all pathologic condi- 
tions. 

(10) And, therefore, when we shall 
have gotten biology under all our path 
ology and bacteriology. all our physi 
ology and therapy, there will no longer 
be these monstrous diseases, but only 
the slow and natural death which is the 
fatigue and diminution and final cessa 
tion of the organ and the organism. 

(11) the 
analyzing stock into its unit characters 
in order to manipulate the 
tendency, there has emerged the funda 
mental what 


into the germ pl ism must come out in 


From procedure of 


cancer 


law of heredity goes 
the offspring. 
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Oxycephaly---Steeple or Tower Head; Turmschaedel; Spitzkopf; 
Turricephaly; Acrocephaly; Hypsicephaly’ 


CHARLES G. SUTHERLAND, M. B. (Tor.) 


ON GRAEFE, in 1866, Michel, 

in 1873, and von Hirschberg, in 
1883, were the first definitely to recog- 
nize and describe the association of de- 
formity of the head with impairment of 
vision. Since that time many references 
to this 
peared in the literature. 
divided the disease 
there is no 


have 
Authors have 
into two types; in 


interesting condition ap- 


one type 
protrusion of the anterior fontanel and 


turmschaedel ; 


prominence or 
the condition is named 
in the othe: type there are prominences 
protrusions at the fon 
this condition is named oxyce 


and anterior 
tanels; 


phaly. Oxycephaly has three cardinal 


features: (1) gradually progressing 
impairment of viston, (2) exophthal- 
mos, and (3) characterstic cranial 
deformity. [he cause is given as a 


the 
coronary 


synostosis, usually in 
the 


temporosphenoidal or parietosphenoidal, 


premature 
sagitt il suture, next in 
and less often in the lambdoidal and 
parieto-occipital sutures. 

Many 
vanced as to the cause of the synostosis 
Bertolotti suggested that rachitic cranio- 
tabes and oxycephaly belong to the 


hypotheses have been ad 


same process and only after the synos- 
the skull does 
the picture change and oxycephaly be- 
come manifest. Fighty-five per cent of 


tosis of the sutures of 


his cases showed skeletal evidences of 
rickets. Meltzer had much the same 
experience, but in many cases reported 
there has been no evidence of associated 
rickets. Dock has remarked the paucity 
of information syphilis in 
the histories of cases quoted to date 
There is little evidence to show that 
meningitis irritation of the 
sutures, indeed the absence of associated 
mental defects is a contraindication. A 
congested condition of the contents of 
the skull giving irritation has 
been advanced by Virchow. Fletcher 
has suggested developmental disturb- 
ance showing only in the skull. New 
bone formation has been suggested by 
Watts, who found ossification over the 
protruding membrane of the brain in 
one of his cases two vears after a de 
compression. Pituitary disturbances 
have been suggested by Fletcher, who 
pointed out changes in the sella turcica. 
Hydrocephaly has been ruled out by 
comparison of the roentgenograms in 
these two conditions showing nothing 


regarding 


causes 


rise to 
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in common. Gudden’s experiments 
showed that ligation of the carotid 
artery caused deformity of the skull 
without synostosis, while ligation of the 
jugular vein caused synostosis of the 
sutures without deformity of the skull. 
Bertolotti looks on oxycephaly as a 
lymphatic polyglandular dystrophy. 
Heredity is not considered a factor. 
CLINICAL FINDINGS 

Fletcher has described three distinct 
groups: (1) congenital, with the ex- 
ophthalmos and cranial deformity pres- 
ent at birth, (2) change in the shape 
of the head developing in the first few 
months of life, and (3) a condition in 
which the patient is normal for the first 
few years, and the earliest signs appear 
between the second and the sixth years. 
In the collected cases in the literature 
the incidence has been largely in the 
male. In the four cases in the Mayo 
Clinic series it happens to be divided 
equally. 

The symptom that brings the patient 
under attention is commonly 
impairment of This may be 
present at birth, but is usually noted 
between the second and the sixth years. 
It may stop at certain degrees or go on 
The blindness 
is due to a postneuritic atrophy. There 
are various theories with regard to the 
cause of the optic atrophy. Internal 
hydrocephalus has been seen, some- 
times in three or four ventricles, and 
bone distortion, or even bone destruc- 
tion, with alteration of the relations of 
the nerves and arteries. The arrest of 
the circulation of the fluids in the 
sheath and trunk of the optic nerves, 
has been accepted as the most probable 
cause. Schloffer devised an operation 
to attempt to overcome this. The 
choked disc preceding the atrophy 15 
probably due to intracranial pressure 
Anomalies and less of taste and smell 
occur as a result of lucal alterations at 
the base. E:xovhthalmeos, owing to 
shortening of the orbital cavities by the 
pushing forward of the greater wings 
of tke sphenoid to form their posterior 
in place of their lateral walls, is seen 
in more than 50 per cent of cases. It 
is often greater on one side than on 
the other. The lid symptoms of ex- 
ophthalmic goiter are not seen. Strabis- 
mus, commonly divergent but occasion- 
ally convergent, is associated in the 
majority of cases. Nystagmus is fre- 


medical 
vision. 


to complete blindness. 


quent and the mobility of the globes 
is often limited. Cranial deformity is 





characteristic, the forehead and anterio1 
portion of the skull 
high. The increased height is usually 
in the frontal region. but it may be in 
the parietal. 
to the sagittal suture and the apex is 


being unusually 


A projection C orresponds 


just posterior to the anterior fontanel. 
The parietal bones drop abruptly to 
the normal level and there may be a 
The 
cranium is always wide in proportion 
to the length; the cranial cavity may be 


hollow on each side of the crest. 


«lmost spherical; the vault is pointed ; 
the two halves of the skull are 
symmetrical, but 


’ 
usually 
striking 

Thickening Ol de 


exceptions 
have been reported. 
pressions along the line of the sutures 
may be seen. Obliteration of the supe! 
ciliary ridges is often noted. Flatten 
ing of the malars, often unilateral, 1s 
common. The palate may be shortened 
and highly arched, cleft palate, anterio} 
and posterior, has been noted, but is in 
frequent. Prognathism is often seen 
The 
oxycephaly, but many patients have an 
idiotic appearance. Headache. 
occasionally convulsions, may occur in 


intelligence is unimpaired in 


and 


the active stages of the disease. 
ROENTGENOGRAPHIC FINDINGS 
The characteristic deformity de 
scribed under clinical findings is seen 
in the roentgenogram. The contour of 
the bone is thinned and over the vault 
are seen putty-finger impressions due to 
an atrophy of the inner table and at 
tributed to pressure by the convolutions 
The suture lines are usually not seen 
There may be an associated hyperos 
either between the 
or in other parts of the skull as in the 
ethmoid or in the sphenoid. The vessel 
markings are often widened and _ the 
vessel foramina enlarged. Areas of 
spontaneous decompression are som 
times seen, either in the parietal bones, 
where they may be large and symmet 
rical, or in the roof of the orbits. The 
frontal eminences are obliterated in the 
majority of cases, as are also the fron 
tal and mastoid sinuses. The superio} 
maxillary bones are poorly developed 
and the shallowness of the 
usually apparent. The sella turcica 
may be exceptionally well delineated: 
it is often enlarged and displaced back 
ward. The base of the skull shows 
important changes; the fossae are usu 
ally deep and wide, the posterior fossa 
forming, in some cases. as much as two- 
thirds of the base. The middle fossa 


may be deepened, reaching in some 
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cases a level as low as that of the 


posterior. The temporal regions are 
pushed outward so that the temporal 
fossae may be shallow or obliterated 
Bertolotti described a type of oxyce 
nhalie larvee in which the changes in 
the skull are not so marked, but those 
of the orbits and base are diagnostic. 
REPORTS OF CASES 

Case | (A174495). A girl, aged 
eleven years, was brought to the Clini 
hecause of abnormal development of 
the heed. first noticed at the age of 
four. Birth delivery had been normal, 
walked and talked at the 
und to all appearances 
had been a healthy babv. She had had 
“all her life.” 
exertion and lasting for 
She had attended 
sixth year and had 
One brother and 
two sisters were living and normal. 


she had 
normal periods 
frontal headaches com- 
ing on after 
an hour or two 
school since her 


made good progress 


Examination showed the _ biparietal 
diameter of the head to be greatly re 
duced with the frontal suture forming 
a sharp ridge and the height of the ele 
1t the site of the anterior fon 
The palate was high and arched. 
The 


with 


vation 
tonel 
The lower jaw was prognathic 
markedly 
Harrison’s groove, the pelvis was nal 


hreast was “pigeon” 
row and funnel shaped; there was some 
scoliosis in the dorsal spine. The optic 
discs were reported pale, but within 
normal limits. The Wassermann test 
was negative. 

The only available roentgenograms 
unfortunately cut off the vertex in the 
lateral view, but in the anteroposterior 
the characteristic deformity was 


(Figs. | and 2) The 


nutty finger impressions were striking 


view 
well shown 
The lateral sinus was greatly widened 
The superciliary ridges were fairly well 





Fig. 1—Case 1 (A174495)—Lateral view. Putty finger 
impresricn: of intracranial pressure. Prominent lateral 


sinus. Little evidence of mastoid cells. 
Sella apparently normal in 
size and position with depth of the orbits lessened. 


projected (prognathism). 
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maintained, but the depth of the orbits 
was lessened. There was no marked 
alteration of the sella or of the fossae 
of the base. The mastoid and frontal 
sinuses were not seen and the antra of 
indistinct. 


Highmore small and 


The temporal fossae were obliterated 


were 


and there was an apparent lack of de 
maxillary 
The lower jaw was projected 


velopment of the superior 
bones. 
beyond the line of the upper. 

Case 2 (A259660). A boy. aged 
5 years, was brought to the clinic be- 


The de " 


been present since birth. 


cause of a deformed head. 
formity had 
He was a first child. and delivery had 
been normal. He had always been 
bright mentally and active in play. Nine 
months previously he had fallen from a 
chair and afterwards a small mass eight 
millimeters in diameter had _ been 
noticed in the left frontal region. This 
incre ised in size He had 


ittacks of head- 


gradually 
also had intermittent 
ache. 

Examination revealed a large soft 
18 by 14 by 7 cm., in the left 
parietal region, covered with hair. The 


mass, 


right temporal region protruded. There 
was bilateral exophthalmos, the right 
than the left, and 


nystagmus with divergent squint. The 


mere prominent 
nerve heads were pearl\ white, the disc 
margins blurred, but without swelling. 
The Wassermann test was 
There were four other children in the 


negative. 


family, all normal. A diagnosis was 


made of incomplete optic atrophy 


The roentgeno- 
gram showed the 
characteristic de- 


formity of the head 
(Fig. 3) The 
putty finger impres- 
limited 


sions were 


Lower jaw 





frontal and anterior 
The 


obliterated and 


to the 
parietal 


superior 
regions. frontal emi 
nences were there 
evidence of the frontal or 


The superior maxil 


was no 
mastoid sinuses. 
lary bones were poorly developed. The 
base of the skull showed marked altera 
tion, the posterior fossa was large and 
occupied the greater proportion of the 
basal area; the middle fossa was deep 
ened and the sella was altered and dif 
ficult to identify. In the anterior por 
tion of the middle fossa was a depres 
The lateral 
width 
The sphenoid bone was deformed les 
sening the depth of the orbital cavities 


sion simulating the sella. 


sinus was two centimeters in 


A large shadow overlying the parietal 
area suggested hernia of the cerebrum 
The origin of this hernia could be 
traced to the posterior portion of the 
parietal bone where an area Was seen 
that strongly suggested spontaneous de 
The putty 


finger impressions in the posterior two 


compression. absence of 
thirds of the cranial vault rather cor 
roborated the presumption of spontane 
ous decompression associated with the 
Over the latter half of the 
could be traced a 
continuous 


hernia. 
series ol 
with the 


bone; these were interpreted as com 


shadow 
branching _ lines 


mencing ossification over the protrud 
ing mass similar to the ossification noted 
by Watts in his case 
Case 3 (A369905). 
two and one-half years, 
deformed 


A girl, aged 
Ww hose head 


had_ been since birth, was 


Fig. 2—Case 1 (A174495)—Anteroposterior view. Cen- 
tral ridge and bulging in the temporal region. No 
evidence of the fronta] sinuses. 














d 
d 














brought to the Clinic for consultation 
with regard to a cleft palate. The child 
had sat up at the age of six months; 
she had not walked but stood firmly 
and could climh well. She could say 
only a few words. Two brothers and 
two sisters were normal. 

Examination revealed a cleft soft 
palate, widely separated peg shaped 
teeth and ptosis of both eyelids, but no 
exophthalmos. There was a heman- 
gioma over the forehead about five 
centimeters in diameter. The optic 
nerves were pale, grayish, and blurred. 

It was difficult to secure roentgeno- 
grams, and only one was suitable for 
reproduction (Fig. 4). The putty 
finger impressions were evicient over 
the entire cranial vault. The base 
showed marked alteration, the posterior 
fossa occupying a major portion of the 
basal area, and the middle fossa was 
deepened almost to the level of the 
posterior 

Case 4 (A380861). A boy, aged 
five vears, was brought to the Clinic 
because of a prominent forehead and 
exophthalmos, beth of which had been 
present since birth. When he com- 
menced to walk it was noticed that he 
was partially blind. He was the fourth 
child, and, while labor had been difh- 
cult, instruments had not been used. 
He had been breast fed, and, except 
for slight difficulty in breathing, he 
had developed normally. Three sisters 
and two brothers were normal. One 
uncle was known to have prominent 
eyes and strabismus 

Examination revealed the high fore- 
head and characteristic ridge and pro 
trusion at the site of the anterior fon- 
tanel. The profile of the face was 
flat. The teeth were irregular and 





Pig. 3—Case 2 (A259660)—Lateral view. Character- 
istics of oxycephaly with large mass projecting from 
vertex. The bony strands over the posterior portion 
of the mass are continuous with the bone of the skull. 
Ossification in the lining membrane of the herniated 
mass is suggested. 
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prognathism was marked. A Harri- 
son’s groove was detected at the lower 
end of the sternum. There was hyper- 
motility of the hip and ankle joints. 
Vision was very poor. Bilateral simple 
optic atrophy, with divergent strabismus 
and nystagmus were present. The 
palate was high and arched. 

Roentgenograms revealed the char- 
acteristic cranial deformity and_ the 
putty finger impressions (Figs. 5 and 
6). The superciliary ridges were 
obliterated; there was no evidence of 
the frontal or the mastoid sinuses. The 
base of the skull was not markedly 
altered and the sella turcica appeared 
normal in size and contour. The tem- 
poral fossae were obliterated, bulging 
being quite marked in that region. 
Prognathism was striking. 

PROGNOSIS AND TREATMENT 

Unless the patient is seen early, ir- 
reparable damage will be done to the 
optic nerves. Various decompression 
operations, such as lumbar puncture, 
subtemporal (unilateral or bilateral) 
trepanation, ventricular puncture, and 
puncture of the corpus callosum have 
been done and at least temporary im- 
provement has resulted. After blind- 
ness has occurred, operation cannot re- 
store vision but may be useful for the 
relief of pain or other pressure 
symptoms. With advanced optic 
atrophy and no other pressure symptoms 
operation is not indicated, though Watts 
had encouraging results in such types 
of cases. Results from the canal opera- 
tion of Schloffer in the hands of some 
operators have been encouraging 
Briefly, if the patient is seen early 
there is hope of limiting the impairment 
of vision. Later, treatment is indicated 
only for pain or pressure symptoms. 








NoteE—A number of important articles 
on the subject, not referred to in the 
text, are included in the bibliography. 
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is becoming more and more imporant 


with the increasing use of radiation in 
the treatment of cancers of the breast 
It is even more important in cases re 
ferred for treatment following surgical 
the breast. It 1s 


more important in this tvpe because any 


removal of cancer of 
untoward action on the pleurae and 


lungs cannot be excused on the ground 
that the severity of the lesion demanded 
the treatment no matter what the after 
effects might be 

A careful search of 
ture has failed to find any article calling 
ittention. In fact 
it has been only a few years since Dr. 
George E.. Pfahle: denied that x-radia 


tion produced deleterious effects on the 


medical litera 


the matter to ou 


pleurae and lungs, saying that his ex 
perience had proved that all cases show 
ing changes in the pleurae and lungs 
proved to be malignant metastases. We 
had held the same opinion until the 
past year. In a paper read by D: 
Russell D. Carman at the Boston meet- 
ing of the Radhtological Society of 
North America in June, 1921, he dis 
cussed the roentgenological appearance 
of malignancy metastatic in the lung. 
He made the statement that malignancy 
never spread from the hilum outward. 
In the discussion he said pathologists 
informed him that malignancy nevet 
took this form. 

A review of our cases showed greater 
Irequency of this complication since 
the advent of heavier doses of more 
highly penetrating x-rays. We found 
that only three cases who had suffered 
trom this had demon 
strable metastases in the pleurae or 


complication 


*—Read at the Midyear Meeting of 
the Radiological Society of North 
America, St. Mo., May 
20, 1922. 


Louis, 


OX YCEPHALY—SUTHERLAND 


49. Stephenson, S.: Oxycephaly. 
Brit. Jour. Child. Dis. 2:492, 1905. 

50. Stephenson, S.: A case of oxy- 
cephaly. Proc. Roy. Soc. Med. 2: 
Sect. Stud. Dis. Child. p. 229, 1908- 
1909. 

>1. Strebel, J.: Ueber die Selbsttre- 
pannation der Natur beim Turmschae- 
del und ueber das Wesen des Turri- 
cephalus. Cor.-Bl. f. schweiz. Aerzte. 
45:513, 1915. 

92. Terrian, F.: Oxycephalie avec 
atrophie optique. Bull. Soc. de pediat. 
de Par. 12:170, 1910. 





53. Tucker, E. F. G.: A case of 


ocular defects associated with congeni- 


tal deformity of the cranium (oxyce- 


phaly). Lancet, 2:88, 1904. 
54. Virchow, R. Gesammelte Ab- 


hundlungen zur  wissenschaftlichen 


Medizin. Frankfurt, Meidinger Sohn 
and Comp., 1856, 1024 pp. 
Watts, S. H.: Oxycephaly: 


Report of two cases. Ann. 


71:113, February, 1920. 


55. 


Surg. 


Radiation on the Pleurae and Lungs’ 
\. F. TYLER, M. D. and J. R. BLACKMAN, M. D. 


Omaha, Nebraska 


lungs at the time when they first came 
treatment. All of the cases here 
discussed are those sent for postopera- 
tive irradiation for prophylactic pur- 
Those suffering from demon- 
strable the lungs or 
pleura have been purposely omitted. 
PiiysicAL EXAMINATION OF THE 
CHEST 


for 


pc ses. 


malignancy of 


While the number of cases under 
consideration in this series is small, it 
has seemed to us that a report of the 
findings on physical examination of the 
chests of patients subjected to heavy 
radiation of the pleurae and_ lungs 
might not prove without interest. 

[he production of fibrous tissue in 
muscle which has been repeatedly ex- 
posed to the action of radiation is well 
known, and suggests that the same or a 
similar change may take place in the 
pleurae and lungs of patients treated 
for carcinoma of the breast by radia- 
tion when this is sufficiently prolonged 
or of sufficient intensity. 

Believing that when _ structural 
changes in the lung and pleura have 
pronounced as to be 
demonstrable radiographically, _ there 
should be changes from the normal 
physical signs, we undertook a careful 
study by physical examination of the 
cases reported. None of the cases 
studied, either on admission or during 
treatment, presented chest metastases. 

The first change detected by us was 
manifested in the breath sounds, which 
became harsh and of a blowing char- 
acter over the areas involved, even be- 
fore there was any evident impairment 
of resonance on percussion. Two cases 
which later returned with pleuritis and 
effusion, on first examination, in ad- 


occurred, so 


dition to blowing breathing, had slight 
friction rubs. Harsh breath sounds was 
an early and constant characteristic in 
all cases in which there was a fibrotic 
change in the Jung, this increasing in 





intensity as the process in the lung pro- 
gressed. The cases in which moderate 
effusion developed gave the physical 
signs of fluid only. 

When what we have called the 
terminal stage, as represented by the 
third radiograph in each series, is 
reached, physical examination of the 
chest reveals the findings typical of a 
pneumonic consolidation. In each in- 
stance, physical and radiographic ex- 
amination of the chests of these cases 
on admission, before radiation treat- 
ment was instituted, failed to disclose 
any evidence of what we have termed, 
“fibrosis in the lungs.” 

GENERAL DiscuUssION 

The study of this condition is not 
only of importance from a therapeutic 
standpoint, but ts extremely important 
from a diagnostic standpoint. We are 
under the impression that practically 
all of the men who have been finding 
these changes in the lung have been 
making the same interpretation that we 
did previously to the last year, that is, 
they have been calling these changes 
metastases into the lungs and pleurae 
when in reality they are fibroses pro- 
duced by radiation. 

It will be noted by making a detailed 
study of the x-ray findings as given 
under the case reports that a steadily 
progressive change takes place in the 
lungs and pleurae following radiation. 
It is surprising to notice how little 
radiation produced the change in some 
of the patients. Seven cases here re- 
ported show that the change was recog- 
nized in one case after 120 milliampere 
minutes irradiation over the back of 
the chest. This dosage was: given in 
two series, each series composed of 60 
milliampere minutes dosage. Out’ of 
these seven cases the one having the 
largest dose before changes were recog- 
nized, had 540 milliampere minutes 
over the front of the chest and 190 
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Pig. 1—Case No. 14610—Mrs. J. F. A—(1) Roentgeno- 


gram made at time of patient's 


treatment was given, showing some 
examination, 
creased density in the right lower lobe with limita- 
tion of movenient of the inner half of the diaphragm. 


right hilum. (2) First 


milliampere minutes over the back of 
the chest. The 
is 257 milliampere minutes in 
and 190 milliampere minutes on the 


back. From 


seen that the dosage which was given 


average for the seven 


front 


these figures it will be 


was really not as much as we frequently 
We can- 


not explain why some patients develop 


use in treating malignancy. 


these changes so much more quickly 
than others and uncer so 
desage. 
believe, however, that patients who de- 
velop this condition after radiation may 
have had disease of the 
lung which has become arrested and 
has sprung up following the radiation 
reaction. 


much less 
It would seem reasonable to 


some other 


We regret that at this time we are 


unable to report necropsy findings in 
We have had two 
deaths which are not reported in this 
series, both of them having definite 
metastases in the lung. There has been 
only one death in cases where metastases 
were not demonstrable. 
cases are living for a 


any of these cases. 


Some of the 
considerable 
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admission before 
increase in the 








showing in- 


lapse. 


period of time since the changes in the 

lung were first recognized 

eflects of 
patients 


changes: 
these 


Clinical these 


When the 


changes in the lungs and pleura the first 


develop 
thing to which they call attention 1s 
usually a pleuritic pain characterized 
Physical 


show a 


by stabbing on inspiration. 
examination at this time will 
This goes on for a time 
able to 
thickening of the 
pleura at the site of the pain, together 
with a_ beginning along the 
bronchi, extending from the hilum out 
to the periphery at the point where the 


friction rub. 
when one will be recognize 


radiographically a 


change 


pleura is thickened. This will naturally 
have the fan-shaped appearance of the 
normal structures of the 
lung. As the process continues the pa- 
tient gets sufhcient involvement of the 


anatomical 


lung to interfere with its function. In 
patient be 
comes cyanotic, suffers from dyspnea 
and cardiac embarrassment. Cardiac 
embarrassment is more marked where 
changes have been found in the left 
side and we think that this is due to 


more advanced cases the 


Pig. 2—Case No. 14393—Mrs. E. C.-—(1) Roentgenogram made when increase 


in density in the left lung was first recognized. 


(2) Same patient after the 


area of increased density had subsided, leaving only a small area of fibrosis. 
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(3) Roentgencgram made approximately two months 
later showing marked increase in density in the right 
lower lobe (4) 
col’apse of the 
marked increase 


One year later than No. 3 showing 
Jower part of the right lung and 
in density above the site of the col- 


the fact that pleuroperi irdial adhesions 


form at the same time that adhesions 
form between the visceral and parietal 
layers of the pleura The diaphrag 
matic pleura also becomes adherent and 
es the changes advance and the con 
tracting changes take place, the lung 
is actually pulled inward away from 
it the points where the 
idherent At 


time the diaphragm is pulled upward 


the chest wall 


pleura is not the same 


and rendered immovable. In cases 


where the visceral and parietal pleurae 
bec ome de nselv 


have adherent the 


hilum of the lung will move outward 


toward the chest wall. This is espe 
cially well demonstrated in case num 


her 14655. 


the x-rav plates of this patient it will be 


By careful inspection of 


roticed that the left bronchus is pulled 
upward and outward so that it shows 
well beyond the heart and great vessel 
shadows. 

During the these 
changes the patient is considerably em 


earlier part of 
barrassed and not able to go about 
After the changes have become more 
or less well established and the patient 
has become accustomed to depending 
upon the opposite lung she is able to 
get about and to perform her ordinary 
duties. 

In the terminal stages the intercosta! 
muscles become depressed and the inte: 
costal space on the affected side na: 
rowed. At the same time a latera 
curvature of the spine occurs, the con 
cavity being toward the affected sid: 
In some cases the muscles of the chest 
wall become hard, fibrotic and inelasti 

CONCLUSIONS 

From the facts enumerated above 
would seem that we are justified 
drawing the conclusions 
First, prophylactic irradiation of tl 
chest following surgical removal of the 
breast should, as a rule, be carried « 


following 


with what might be called, “‘superfic 
technique’; that is, 


iy 


instead of usi! 
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the high voltage for this work we should 
use the low voltage and thin filters. We 
feel that it is unwise for us to repeat 
the dosage more than two or three 
times. Second, it would appear that 
the high voltage technique should be 
reserved only for inoperable cases of 
carcinoma of the breast. Third, we 
feel that this pathology should be 
definitely recognized by the medical 
profession so that these patients will 
not be mistreated by being given more 
radiation after these changes are mani- 
fest. Knowledge of this pathology wil! 
also influence the prognosis in this type 


of case. 


TABLE SHOWING DosAcE USED IN 
rHE CASES REPORTED 
eG I 
‘ R Total Dose 
! Back Front Back 
Ma M Ma Ma 


M s M Mir M 

120 2 120 420 540 

360 4 210 540 300 

150 2 150 330 300 

180 2 210 300 300 

180 2 180 330 180 
3 


270 870 882 
940 6 190 912 340 


Average 25/7 190 529 406 

The following detailed case reports 
show the changes in the lungs and 
pleurae from their earliest recognition 
progressively to the time of the last 
observation. 

Case No. 14610 (Fig. 1)—Mrs. 
J. F. A. 57 years of age. Admitted 
October 11, 1920. 

Diagnosis: Carcinoma of the right 
breast. 

Her family history is negative. 

Her personal history also is nega- 
live. 

Present Illness: Five years ago the 
patient noticed a lump in the upper, 
outer quadrant of the right breast. The 
right breast was amputated in Septem- 


ber, 1919. A recurrence in the scar 
was removed in September, 1920. 


X-ray Fndings: October 11, 1920, 
there was no evidence of metastases in 
the lungs. March 7, 1921, a con- 
siderable area of fibrosis extended into 
the right lower lobe. May 1, 1921, 
the area of infiltration in the right 
lower lobe extended from the fourth to 
the seventh ribs anteriorly. September 
30, 1921. there was an extensive area 
of consolidation, probably a fibrosis, in 
the right lune. extending from the sec- 
ond to the fifth ribs anteriorly, with 
thickening of the pleura over the right 
apex. Pleurodianhragmatic adhesions 
were found on the right side, but no 
movement. 

Physical Examination: November 
14, 1921, there was dullness and 
bronchial breathing over the middle and 
richt lower lobes, also evidence of con- 
solidation. 

X-rav Examination: November 15. 
1921, there was an area of increased 
density under the right scapula from 
the second to the sixth ribs in the mid- 
scapular line. This bulged inward 
like a localized accumulation of fluid 
in the pleural sac. There was an area 
in the right lung central to this. The 
trachea and all of the mediastinal 
structures were drawn over to the right. 
There was thickening of the right 
pleura over the apex and base. 

Physical Examination: January 10, 
1922, classical physical signs of con- 
solidation were in the entire upper and 
middle lobes of the right lung. There 
was dullness, increased vocal and 
tactile fremitus, and bronchial breath- 
ing. 

X-ray Examination: January 10, 
1922, the pleura was thickened over 
the entire right lung. The right middle 
lobe shows evidence of fibrosis along 
the bronchi extending out from the 
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hilum in a fan shape. There was a 
mass projecting inward from the chest 
wall in the right posterior axillary line 
extendirg from the second to the fifth 
ribs. February 16, 1922. in addition 
to the above there was marked thicken- 
ino of the pleura over the right lower 
lobe. The right diaphragm did not 
move. There was no evidence of fluid. 

X-rav treatment. which wes given 
wn to the time the lung changes were 
demonstrable: 934 inch spark gap, 6 
millimeters of aluminum and _ sole 
leather. 6 milliamperes, 10 inch anode- 
skin distance through multiple small 
ports of ertrv, 120 milliamnere min- 
utes posteriorly and 120 milliampere 
minutes anteriorly. The total dosage 
was 540 milliampere minutes posteriorly 
ond 420 milliamvere minutes anteriorly. 

Case No. 14393 (Fig. 2)—RMrs. 
E.. C. 69 years of age. Admitted Sep- 
tember 13. 1920. 

Diagnosis: Carcinoma of the left 
breast. 

Her familv history was negative. 

Personal Histerv: About eight years 
ago the patient developed what she 
thought was an eczema of the left 
niople. Under instructions from a 
friend, she repeatedly scrubbed this 
with a stiff tooth brush. The condition 
gradually grew worse until one year 
ago, 1919, a bleeding presented itself 
which has continued to September 13, 
1920. Recently the patient noticed 
shooting pains and found some lumps 
in her left axilla. 

Physical Examination: There was 
an ulcerating cauliflower growth two 
and a half centimeters in diameter in- 
volving the left nipple area, the nipple 
having been destroyed. There were 
palpable left axillary glands. She was 
referred for surgical removal of the 
breast. 

Microscopical 
carcinoma. 


Report: Basel cell 





Pig. 3—Case No. 14520—Miss 8. P.—(1) Roentgeno- 
gtam made at time of admission, before treatment 
was given, showing no increase in density in the left 


lung. (2) After treatment was 


given, 


showing 


marked increase in density involving the left lower 
lobe. (3} Same patient still later, showing increase 
in density throughout the whole left lung. 
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X-ray Examination: September | 3, 
1920, there was no demonstrable path 
ology in the lungs, pleura or ribs. 
March 22, 1921, an area of infiltra 
tion in the left lung extended out from 
the hilum in fan shape under the third 


This has the 


appearance of fibrosis. April 27, 1922, 


to the fifth anterior ribs. 


the area of infiltration shown above 
had disappeared with the exception of 
a small area in the third interspace. 
X-ray treatment 
up to the time the lung changes were 
demonstrable: 934 inch spark gap, 6 


millimeters of 


which was given 


aluminum and _ sole 
leather, 6 milliamperes, 10 inch anode 
skin distance, 360 milliampere minutes 
anteriorly and 210 milliampere minutes 
posteriorly. The total dosage was 640 
minutes anteriorly and 
300 muilliampere minutes posteriorly. 

Case No. 14520 (Fig. 3) Miss 
S. P., 50 years of age. Admitted Oc 
tober 30, 1920. 


Diagnosis: 


milliampere 


Carcinoma of the left 
breast. 

Family History: Her mother died of 
asthma, her 
teritis. 

Personal History: She had had one 
menstrual period in the year previous. 
Twenty before she had had 
typhoid and also appendicitis. 

Present Illness: Radical amputation 
of the left breast was performed August 
24, 1920. Cervical glands were re 
moved one week later. October 16, 
1920, she had an attack of severe pain 
in the left chest, which increased on 
deep inspiration, accompanied by chills 
and fever. 
days. 

X-ray Examination: December 20, 
1920, the lungs, pleurae and ribs were 
negative for new 


father of tuberculous en- 


years 


This cleared up in a few 


growth. February 
24, 1921, the entire lower lobe of the 
inhltrated. The 


left lung was 


perl- 





Fig 4—Case No. 


treatment had been given. 
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15012—-Mrs. E. C.—(1) 


(2) Showing diminution 
of the size of the area of increased density, elevation 





cardium was adherent to the pleura in 
the region of the auriculoventricular 
junction. Che 


showed infiltration. 


mediastinum 
April 4, 1921, 


practically the entire left lower lobe 


whole 


was infiltrated. The heart was mis- 
placed so that the right border rested 
at the left of the spinal column. May 
2 1921 


showed in the right lower lobe. 


infiltration 
May 


15, 1921, as above, the lower lobe of 


considerable 


the left lung was involved and there 
was then some fluid in the left pleural 
1921, the pleura 
over the entire left chest was greatly 
thickened. 
the left lung field was radiopaque. The 
left diaphragm was fixed. 


sac. September |, 
The lower three-fourths of 


The costo 
phrenic sinus was obliterated. Novem 
ber 26, 1921, fluid 
demonstrable in the left pleural sac. 
The pleura was markedly thickened 
throughout. The lung showed fibrosis 


there was no 


extending out from the hilum along the 
bronchus. The heart and great vessels 
were drawn over into the chest. There 
was no movement of the left diaphragm. 
Air entered the entire left lung. 

X-ray treatment which was given up 
to the time the lung 
demonstrable: 93 
millimeters of aluminum and_ sole 
leather, 6 milliamperes, 10 inch anode- 
skin distance through multiple small 
ports of entry, 150 milliampere minutes 
anteriorly. The total dosage was 330 
milliampere 


changes were 


4 inch spark gap, 6 


minutes anteriorly, and 
300 milliampere minutes posteriorly. 

Case No. 15012 (Fig. 4)—Mrs. 
E.. C., 47 years of age. Admitted De 
cember 20, 1920. 

Diagnosis: Carcinoma of the right 
breast. 

Her family history was negative. 

Her personal history was negative. 

Present Illness: A tumor was re 
moved from the outer half of the right 





Showing 
marked increase in density in the right lung after 


lung. 
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breast in 1918. In 1919 there was a 
recurrence near the scar. On Novem- 
ber 16, 1920, a sadical removal of the 
right breast was done. 

Microscopical Examination. Adeno- 
carcinoma. 

Physical Examination: Negative. 

X-ray Examination: December 20, 
1920, there were no demonstrable me- 
tastases in the lungs, pleurae or ribs. 
May 26, 1921, there was extensive in- 
filtration in the mediastinum with areas 
of consolidation in the right lung from 
the second to the fourth interspace. 
June 30, 1921, there was still infiltra- 
tion in the region of the right hilum, 
but less marked than at the last ex- 
August 16, 1921, there 
was an area of consolidation in the 
central portion of the right lung ex- 
tending from the second to the fifth 
ribs anteriorly. 
ment of the right diaphragm. 

X-ray treatment which was given up 
to the time the lung changes were 
demonstrable: 9%4 inch spark gap, 6 
millimeters of aluminum and __ sole 
leather, 6 milliamperes, 10 inch anode 
skin distance threugh multiple small 
ports of entry, 180 milliampere minutes 
anteriorly, 210 milliampere minutes 
posteriorly. The total dosage was 300 
milliampere minutes anteriorly and 300 
milliampere minutes posteriorly. 

Case No. 16291 (Fig. 5)—Mrs. 
A. B., 47 years of age. Admitted July 
9, 1921. 

Diagnosis : 
breasts. 

Her family history was negative. 

Personal History: At 16 years of 
age she had malaria, tonsillitis and oral 
infection. 

Present 


amination. 


There was no move- 


Carcinoma of _ both 


Illness: In 1916 the left 


breast was amputated for carcinoma, 
A tumor was enucleated from the right 
A short time 


breast at the same time 





of the diaphragm and beginning contraction of the 
(3) Showing marked contraction of the lung 
and fixation of the right diaphragm. The area of in- 
creased density is still present. 
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ago she noticed a lump in the right 
axilla. 

Physical Examination: There were 
palpable glands, two and a half centi- 
meters in diameter, in the right axilla. 

X-ray Examination: July 9, 1921, 
there was no demonstrable new growth 
in the mediastinum, pleurae, ribs or 
spine. October 20, 1921, the right 
lobe was filled with many small areas 
of consolidation. These extended out 
along the bronchi and gave an ap- 
influenza pneu 
There was no movement of the 


pearance similar to 


monia. 
right diaphragm. January 10, 1922, 
there was marked thickening of the 


right pleura anteriorly from the third 
rib down to the diaphragm, and out 
ward to the anterior axillary line. There 


were several small areas of smoky 
white appearance WwW hich we thought 
were areas of consolidation. There 


was partial collapse of the right lung. 

X-ray treatment which was given 
up to the time the lung changes were 
demonstrable: 934 inch spark gap, 6 
and sole 


millimeters of aluminum 


leather, 6 milliamperes, 10 inch anode- 
skin 


ports of entry, 


distance multiple small 
180 muilliampere min 
190 milliampere 


The total dosage 


through 
utes anteriorly and 
minutes posteriorly. 
was 11'4% inch spark gap, | millimeter 
of aluminum, '/) millimeter of copper, 
6 milliamperes, 14 inch anode-skin 
distance, 150 milliampere minutes over 
one area covering the right chest, to- 
gether with the 180 milliampere min- 
utes anteriorly and 180 milliampere 
minutes posteriorly with the low voltage 
technique as described above. 

Case No. 15010 (Fig. 6)—Mrs. 
J. W., 60 years of age. Admitted 
December 20, 1920. 

Diagnosis : 
breast. 


left 


Carcinoma of the 


Her family history was negative. 


right lung. (2) Three 


HEAVY RADIATION EFFECTS ON PLEURAE AND LUNGS 


Pig. 5—Case No. 16291—Mrs. A. B.—(1) Roentgeno- 
gram made of the chest before treatment was given, 
showing some infiltration along the bronchi in the 
showing in- 


months later, 





Personal History: She had malaria 
in childhood, tonsillitis and oral infec- 
tion. 

Present Illness: The left breast was 
amputated on November 8, 1920. 
Three weeks later she had two x-ray 
treatments. 

Physical Examination : Negative. 

X-ray Examination: December 20, 
1920, there was an area of bone de- 
struction (metastasis) three-fourths of 
an inch long involving the lower half of 
the anterior portion of the left third 
rib. April 4, 1921, there was infiltra- 
tion in the left lung extending outward, 
upward and forward toward the metas- 
tasis in the rib. There was also infil 
tration and downward into 
May 9, 1921, 
there was an area of infiltration in the 
left lung under the third rib, which 
appeared less dense than at previous 
examination. June 21, 1921, there 
was still an area of infiltration in the 
left lung under the third rib and quite 
an extensive area of infiltration extend- 
ing outward and downward in the left 
August 2, 1921, the in- 
filtration in the left lung was consider- 
ably increased. The diaphragm was 
fixed and there were adhesions between 
the pleura and the pericardium. No- 
vember 1, 1921, marked fibrosis ex- 
tended out from the mediastinum into 
the left lower lobe and also into the 
left upper lobe under the left third rib 
anterior. The pleura was markedly 
thickened over the left base. Decem- 
ber 14, 1921, there was thickening 
of the pleura over the left base, and 
infiltration from the hilum with 
fibrosis in the lung under the left sec- 
ond rib anterior. January 20, 1922, 
the right lung was clear. The left lung 
showed marked thickening of the inter- 
lobar pleura, also the pleura over the 
left base. March 15, 1922, the major 


outward 
the right lower lobe. 


lower lobe. 


out 
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portion of the left lung field was occu- 
pied by what appeared to be thickened 
pleura, having the same shape as that 
found in pleural effusion. The left 
upper lobe was clear. 

X-ray treatment which was given 
up to the time the lung changes were 
demonstrable: 934 inch spark gap, 6 
millimeters of aluminum and _ sole 
leather, 6 milliamperes, 10 inch anode- 
skin distance through multiple small 
ports of entry, 270 milliampere min- 
utes anteriorly, and 270 milliampere 
minutes posteriorly. The total dosage 
was 11!% inches spark gap, | milli- 
meter of aluminum and !4 millimete: 
of copper, 6 milliamperes, 14 inch 
anode-skin distance, one large port of 
entry covering the front, one large port 
of entry covering the back, 300 milli 
ampere minutes anteriorly, and 300 
milliampere minutes posteriorly, to 
gether with 570 milliampere minutes 
anteriorly and the 582 milliampere 
minutes posteriorly given with the low 
voltage technique described above. 


Case No. 14655 (Fig. 7)—RMrs. 
S. M. W., 69 years of age. Admitted 
October 18, 1920. 


Diagnosis: 
lobe of the thyroid. 


Carcinoma of the left 


Her family history was negative. 


Personal History: She was operated 
upon in 1910 following trauma of the 
right tibia. At 35 years of age she 


had a_ double o-ophorectomy per- 
formed. 
Present Illness: June, 1919, she 


noticed a swelling in the left side of 
the neck in the region of the thyroid. 
It gradually grew until in October, 
1920, it was the size of the first. Then 
pain developed behind the left ear and 
along the ulnar side of the left hand, 
involving the ring and little fingers. 





creased density of the lower half of the right lung. 
(3) Still later, showing contraction of the right lung 
and increase in density in the lower half. 
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Physical Examination: There was a 
boardlike mass in the left side of the 
neck in the thyroid region, extending 
down to the left clavicle and below and 
behind it. There was hyperesthesia in- 
volving the left ring and little fingers 
No demonstrable metastases were found 
in the lungs. 

X-ray Examination: October 18, 
1920, there was no demonstrable path 
ology in the lungs, pleurae or ribs. June 
14, 1921, extensive infiltration ex- 
tended from the mediastinum outward 
into the left upper lobe. There was 
considerable thickening of the pleura 
in the left upper lobe. September 27, 
1921, the pleura was thickened over 
the entire upper left lobe. Infiltration 
from the left hilum to the periphery 
was more dense than at the last exam 
ination. November 23, 1921, massive 
fibrosis involved the upper lobe of the 
left lung. The trachea was drawn 
slightly over to the left. February 21, 
1922, there was no demonstrable new 
growth in the bones. There was still 
fibrosis involving the left upper lobe, 
with retraction, and no movement of 
the left diaphragm. 

X-ray treatment which was given 
up to the time the lung changes were 
demonstrable: 934 inch spark gap, 6 
millimeters of aluminum and _ sole 
leather, 6 milliamperes, 10 inch anode- 
skin distance through multiple small 
ports of entry, 540 milliampere min- 
utes anteriorly, and 190 milliampere 
minutes posteriorly. The total dosage 
was 912 milliampere minutes anteriorly 
and 340 milliampere minutes pos- 
teriorly. 


Disc USSION 


Dr. Georce E. PFAHLER, Phila- 
delphia: I appreciate the paper of Dr 
Tyler, but I think we must be careful 





Pig. 6—Case No. 15010—Mrs. J. W.—(1) Roentgeno- 
gram made at time of admission, showing no increase 
in density in the left lung. (2) Showing beginning 
increase in density in the central portion of the left 
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He has had 


no autopsies and | think we all saw as 


about drawing conclusions. 


the pictures were thrown on the screen 
that the chest plates at the beginning 
of treatment, which he called normal, 
had the beginning of the lesions when 
We probably 
have been wrong in calling that malig- 
nant. 


he started the treatment 


I am willing to concede that, but 
it has not been proven, and that the 
process 1s there before we start treat 
doubt. I am 
studying and have studied this and am 
thoroughly convinced. 


ment there can be no 
Every patient 
who comes in for treatment of carci- 
noma of the breast gets a film before 
we start and there are repeated films 
for months and years afterward, and in 
all those cases in which these fibrotic 
processes have developed | have been 
able to take these plates and trace them 
right back to the first day, and show 
that they had begun before the patient 
came to the ofhce and before they had 
any treatment. 

I think there are two possibilities: 
First, that we may have a malignant 
process that is changed into fibrotic tis- 
sue; second, that we have a fibrotic 
process and for some reason the rays 
stimulate that process. I do not know 
which of these is correct, but that the 
condition is there before beginning treat- 
ment there is no question and I think 
we must be careful about taking on to 
ourselves the blame for producing this 
and scaring patients away, or scaring 
patients about the pre-operative or post- 
Let us investigate 
this, but let us be careful about drawing 
conclusions. 

Dr. THomas A. Groover, Wash- 
ington, D. C.: This is a subject in 


operative treatment 


which we have been considerably inter- 
ested for something more than a year 
and a half, and one to which we called 





fixation. 
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attention before the radiological section 
of the Southern Medical Association 
last November. 

Our observations coincide in a gen- 
eral way with those reported by Dr. 
Tyler and we are rather convinced that 
the x-ray either causes these changes 
in the lungs or else has something to do 
with the development and spread of 
metastatic foci therein. These changes 
begin, as a rule, at about the time of 
the occurrence of the skin reaction. 
The patient will develop an irritative, 
unproductive cough about ten days after 
treatment, and if you will examine the 
chest at about that time you will see 
an infiltration beginming, as a rule at 
or near the hilus, which may spread 
quite rapidly and in the course of a few 
weeks involve practically the entire 
lung. The roentgen picture is not unlike 
that we sometimes see in influenzal 
pneumonia. In other instances pleural 
changes appear to predominate. If 
these are due to metastatic malignancy, 
they seem to pursue an entirely different 
course from that observed in untreated 
cases. We have cases in which the most 
critical study fails to show any path- 
ology in the chest antedating treatment. 

It is not unreasonable to believe that 
some change would occur in the lung 
as a result of intensive roentgen treat- 
ment. You may have noticed that in 
treating lesions about the face the reac- 
tion is sometimes more marked on the 
mucous membrane of the mouth than 
on the skin. The mucous membrane be 
comes of a whitish color and has much 
the appearance of a carbolic acid burn. 
It is not unreasonable to suppose that 
similar changes may occur in the pleura 
or in the lung itself. 

In a recent case where we gave a 
massive dose over the face for malig 
nant disease of the antrum the entire 


lung and in the base, with pericardial thickening and 
(3) Increased density involving practically 
the whole of the left lung. 
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mucous membrane of the mouth and 
pharynx marked 
This reaction was even more intense on 


showed a reaction 
the mucous membrane than on the skin 
We believe that the x ray may pro- 
duce definite changes in the lung. Cer- 
tainly the changes Dr Tyler has re 
ferred to seem to be definitely related 
to the treatment, at least in certain 
cases, independent of a pre-existing 
cancer focus. Whether the x-ray causes 
them is a problem that remains to be 
solved 

Dr. James |. Case, Battle Creek, 
Michigan: It was my intention to com- 


| 


municate to this society last December 
some of our observations on this point, 
but I was so unfortunate as to have to 
undergo an emergency operation and 
was unable to attend the meeting. I, 
with my associate, Dr. Pritchard, have 
been very much interested in some of 
these lung changes. We have no post- 
mortem records to show you, but we 
have seen many changes such as have 


Tyler and Dr. 


been referred to by Dr 





radiation therapy for disease of the 
thorax, during the week or so follow- 
ing treatment, to protect them from 
draughts or chills or any other influence 
that might bring on pneumonia. We 
have been struck with the rather large 
number of patients who have developed 
pneumonia or a_ respiratory affection 
within a week or two following the 
radiation. We have had three cases 
that developed influenza within two 
weeks following radiation. Two of 
these cases developed in towns where 
influenza was epidemic, one fatal case 
in a small village where one in four 
had influenza. We are all well ac 
quainted with the chronic indurating 
edema which affects the skin of pa- 
tients who have been over-radiated, and 
I believe that the changes which occur 
in the lung and pleura following radia- 
tion are very likely of this edematous 
type. These changes are of the chronic, 
indurative type which we see in the skin 
and they may be also pneumonic. 


The curious thing is that we do not 
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did not, and that is the characteristic 
difference between this and malignancy. 
You get postmortem examinations in 
malignancy of the lung, but not in this 
condition. Dr. Pfahler said that these 
changes show in the chest before treat- 
ment Why do not all of them get it? 
They do not, there are just certain 
ones that get it. We have some who 
develop effusion in the lungs after treat- 
ment. Perhaps, as Dr. Case said, this 
was due to the fact that they caught 
cold, or had an influenzal infection 
afterward. This fluid when drained off 
from the chest is not bloody, as it 
would be in malignancy, but clear, 
straw-colored fluid. The fact that we 
have an opportunity to make _post- 
examinations of the hollow 
viscera gives us an opportunity to find 
out what happens to the hollow viscera, 
and I take it that the lung is as sensitive 
at least as the skin, or probably more 
sensitive. I presented this paper as a 
preliminary report, hoping for a lot of 
discussion, because it is a problem for 


mortem 


: Groover. I have had the privilege of — find more patients showing the definite all of us. I hope to get some post- 
going over the plates of Dr. Groover’s x-ray findings following radiation. We estes snl then we wilt Meus ste 
cases, and | have come to the con have treated many cases, but we have proof. The explanation, perhaps, might 
clusion that all the changes demon- only four, three influenzas and one be that we had developed an irritation 
: strated in the plates of Dr. Tyler can pneumonia, so far so Mag know. We of the lung and air passages and that 
be accounted for by pleural irritation. have had some trachitis and other signs following that the patient was subject 
They are very similar to the changes of upper respiratory affection in a num- to jnfluenzal attacks, etc., and that in 
‘ we see in patients when they first present ber of our cases. the healed portions the parenchyma of 
themselves for x-ray treatment, espe- I think, as Dr. Pfahler has said, we the lung changes from its normal alr- 
cially those who have recurrences in must be careful in drawing conclusions, filled type to fibrous tissue. You can 
. the lung. I believe that these changes but that the upper respiratory tract demonstrate this on the x-ray plate and 
are for the most part pleural reactions, shows changes following radiation I by physical examination. Every patient 
. and I agree with Dr. Tyler in his think we must admit and we must pro- reported here has had repeated physical 
assumption that some of the changes tect our patients against it. and x-ray examination, with stereo- 
' are of pneumonic nature. Dr. TyLer (Closing): Regarding — scopic pictures and all the careful study 
I wish to report that we have been — the discussion of Dr. Pfahler, I notice any man gives, but we have not yet 
| led by our experience to exercise special he did not report any postmortem find- solved the problem to our satisfaction. 
. precautions in all our cases undergoing ings, and neither did Dr. Case, and | We hope some of you will. 
. 
| 
q 
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Fig. 7—Case No. 14655—Mrs. S. M. W.—(1) Roent- 
genogram made at the time of admission, showing no 
change in the upper half of the left lung. Increased 
density at the extreme upper portion of the illustra- 


upper half of the left lung. 





(3) Still more marked 
increase in density of the upper portion of the left 


lung, with retraction of the trachea toward the left 


and elevation of the main bronchus. The heart 
shadow is now entirely to the left of the midline. 





tion is due to a malignant tumor of the left lobe of 


the thyroid. (2) Marked increase in density in the 
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ARCINOMA of the breast exacts 
each year a toll of about 50 per 

cent of the individuals thus afflicted, 
and since these cases are numbered by 
the thousands, it is of intense interest 
to consider conditions which have an 
important bearing upon improving these 
unfortunate end-results. Up to the pres- 
ent there are but two concurrent 
methods of dealing with carcinoma of 
the breast, surgery and radiotherapy. 
It is unquestionably true that surgery 
deals effectively with some cases, it is 
equally true that radium and x-ray 
radiation bring about the clinical arrest 
of the disease in others. Is it too much 
to expect, therefore, that perhaps an 
intelligent combination of the two may 
not exert a better influence upon the 
ultimate outcome of these cases ? 

You will permit me, perhaps, to 
digress for a moment in order to lead 
up to the point in question. From time 
to time one hears statements and re- 
ports, such, for instance, as those of 
Perthes and Tichy, and others who 
speak from insufficient exeperience and 
incomplete data, that the incidence of 
postoperative recurrence following radi- 
cal excision of carcinoma of the breast 
is considerably increased by prophy- 
lactic radiation. In view of the im- 
portance that may be attached to this 
very question, it seems to me that a 
careful analysis and study of this sub- 
ject is warranted. If postoperative 
radiation be attended by such hazardous 
risks, as is claimed by some, then it is 
distinctly harmful and dangerous, and 
should be cast aside in favor of surgery 
alone. On the other hand, if in the ex- 
perience of competent radiotherapists 
the end-results of carcinoma of the 
breast following postoperative radiation 
show a greater percentage of clinical 
arrest of the disease, then such misstate- 
ments and reports as those I have men- 
tioned should be put to rest at once, 
and ways and means devised to bring 
this knowledge home to each surgeon 
and physician who shares responsibility 
for the proper care of these patients. 

In the first place surgical technique 
in, cancer of the breast is about fifty 
years old, and whilst new technical re- 
finements are evolved constantly, un- 
fortunately the further outlook for im- 


*__Read at the Midyear Meeting of 


the Radiological Society of North / 


America, St. Louis, 


1922. 
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476 


Does Radiation Enhance Postoperative Recurrence of 
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proved radical surgical excision of the 
disease does not inspire any one with 
undue hope. The postoperative results 
familiar to us at present are none too 
For 
ing of the American Surgical Society 
at Washington, where the end-results 


satisfactory. instance, at a meet 


of cancer of the breast were discussed, 


less than three weeks ago, it was 
brought out that the three year recovel 


and 


ies by surgery were 591 per cent, 
that after five years about 70 per cent 
had | hese 
respond with reports from Sistrunk o! 
the Mayo clinic, 
78 per cent of the cases of carcinoma 
of the 


year period, and those that do survive 


succumbed. hgures cor- 


and others, that about 


breast do not survive the five 
represent in a great measure the opti 
mum surgical risk. 


of early 


| hey were 


cases 


localized tumors, with no 


glandular involvement at the time of 
operation. 
It is 


right here that statistics, as a 


perhaps pertient to mention 
gene! il 
rule, are a very unfair criterion, as we 
a collection 
different 


extension of the 


are speaking constantly of 
of unlike things. So 
that is, the 

disease, its duration since its incipiency, 


many 


factors, 
the biological behavior, etc., enter int 
this complex collection that :t is im 
possible to assume them to be all of the 
same kind or put them into one group. 
Therefore it is not fair to use these sta 
tistics as a means of primary proof 
of a fact. They do not allow definite 
deduction as they can not be classified 
uniformly. In other words, figures mean 
little, and must be taken for what they 
are worth unless specifically qualified. 
To demonstrate, in the first place whilst 
as a general rule the tumor cell, micro 
scopically or clinically, possesses the 
characteristics and peculiarities of its 
parent cell, on the other hand its degree 
of malignancy varies entirely, and is 
dependent either upon the resistance o1 
susceptibility of the entire organism. Of 
importance in this connection is the dis- 
tribution and duration of the disease 
since its incipience, also the extent of 
the involvement of adjacent structures, 
the involvement of glandular tissue, 
either in the axilla or neck or thorax, 
and most important is the difference in 
the biological behavior of one particu- 
lar tumor from that of another. 

For instance, in the consideration of 
the varied clinical manifestations of 
carcinoma of the breast, we are con- 
fronted with the following factors: In 





the one case it presents itself as a local 
condition, and remains local and sta 
tionary for a number of years, without 
the slightest general disturbance, and 
to all intents and purposes it Is very 
slightly malignant until metastases oc 
cur elsewhere. In another group of 
cases, the growth though it starts as a 
localized tumor, spreads more or less 
rapidly either by extension along the 
lymphatics or blood stream, and spring: 
up in different parts of the body. There 
is still another group in which the tumor 
develops perhaps in more than one site 
in the same breast; these different foci 
continue to grow and form eventually 
Finally in the fourt' 
malignancy 


one large mass 
group the starts in one 
breast, and then affects the other, either 
after a very short interval, or almost at 
the same time. It spreads very rapidly 
throughout the body, and _ invariably 
ends fatally in a comparatively short 
period 

There are, however, a number of 
instances, especially in old people, in 
whom growth energy is reduced to a 
minimum, where the tumor may remain 
stationary for years. Particularly is 
this true of tumors which are not very 
cellular but are abundant in fibrous tis 
sue, for as a general rule fibrous tissue 
tumors grow very slowly and simulate 
an attempt on the part of nature to 
Contrast this to the 
rapidly metastasizing group, analagous 
to the pyemic conditions of an infection. 


retard the growth. 


Here also we see the defensive or re 
sistant mechanism of the organism so 
exhausted that it is practically powe: 
less to stop or limit the growth energy 
of the malignancy. Unfortunately this 
happens all too frequently in the ma 
jority of cases of carcinoma of the 
breast. 

This brings up the therapeutic con- 
sideration of the group of cases in which 
the tumor is local or remains local in 
the breast. This type, especially, lends 
itself very favorably, both anatomically 
and surgically, to radical excision, not 
only of the local tumor but also of the 
large field of threatened dissemination. 
These are the most promising cases 
prognostically, and offer absolute indi- 
cation for early surgical interference. 
Recoveries and cures in this class of 
cases are of the optimum proportion 

It is regrettable as well as repre- 
hensible that the majority of cases of 
cancer of the breast do not present 
themselves or seek advice at this period, 
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RADIATION AND RECURRENCE OF POSTOPERATIVE CARCINOMA 


but delay far too long. It is astounding 
in this connection that this applies not 
only to the ordinary patient, but to the 
wives and other members of physician's 
families. Let it again be repeated that 
it is essential to bend all efforts toward 
an early diagnosis. To temporize in 
any one of these cases forces it to be 
classed in the second group, where slow 
spreading and dissemination has already 
set in. In this group surgery used alone 
fails to remove all vestiges of tumor 
cells, no matter how wide and thorough 
the dissection be carried out. All surgi- 
cal statistics are one where axillary or 
other lymph nodes are involved, namely, 
the number of women who survive the 
five year period is less than 30 per cent. 


These are the very cases in which 
surgery plus postoperative radiation is 
of necessity indicated. Radiotherapy 
during the past two or three years has 
attained new heights, and as the resu!t 
of this only intensive radiation is at 
present practiced, and with it accurate 
determination of a definite skin tolerance 
dose and its absorption in the deeper 
tissue is aimed at. So, too, the second- 
ary scattering is carefully reckoned 
with, for all this makes for a better 
dosage quotient. It is pretty well recog- 
nized at present that the higher the 
voltage of a given apparatus, the greater 
will be the out put of short wave radia- 
tion, and consequently a larger per- 
centage of harder rays quantitatively 
as well as qualitatively. Again the 
harder the ray the better will be the 
absorption coefficient; and the greater 
the amount of radiation that passes into 
the depth, the greater the scattering and 
hence the greater the biological effects. 
To gain a better understanding of the 
importance of high voltages, it should 
be borne in mind that the increased 
radiation is in proportion to the square 
of the voltage, that is, if we compare 
the relation of the 140,000 or 150,000 
volt apparatus to the modern 220 kv. 
machine, the proportionate energy out- 
put is not a 40 per cent increase, but 
in the proportion of | to 2. With this 
enormous increase of radiation intensity 
of rays of short wave length the physical 
and biojogica! effects are materially im- 
proved. 

There is abundant evidence at hand 
clinically and experimentally that a 
definite amount of radiation exerts a 
definite influence, biological as well as 
pathological, upon cancer cells. Ex- 
periments, which I reported three weeks 
ago at the American Association for 
Cancer Research, upon the influence of 
tumor growth in animals by means of 
radiated tumor emulsion, proved that 
an emulsion of Flexner-Jobling Rat 
Tumor which was radiated with one or 
two skin erythema doses, failed to show 


upon re-inoculation, whilst in the con- 
trol animals which were inoculated with 
the same emulsion unradiated, the tumor 
grew in 34 out of 43 inoculations. 

My own clinical observation since 
the advent of the modern technique of 
intensive radiation within the past 
twenty months, has impressed it upon 
me that pre-operative or postoperative 
radiaion with proper technique will 
bring about much more gratifying end- 
results. This has prompted me to cor- 
relate my own experience with that 
formerly obtained by surgery alone. 
Therefore, 1 wish to report 73 cases 
briefly as the detailed protocol of these 
is being prepared for another com- 
munication. 

In this report 73 cases of carcinoma 
of the breast treated by intensive radia- 
tion within the past twenty months are 
grouped as follows: Of this number 15 
received pre-operative radiation and 
were operated upon twelve to fifteen 
days subsequently. In the majority of 
instances the pathological report read 
that the tumor per se had diminished 
considerably in size, in one case it had 
disappeared entirely upon gross inspec- 
tion, and microscopical examina- 
tion revealed necrotic or degenerated 
cells, showing simply a faint outline of 
the membrane of the cell without proto- 
plasm or nucleus. In none of these has 
there been a recurrence so far. Of 
course, the time limit is far too short 
to claim any permanent results, how- 
ever, at present, all of these 15 are 
clinically free of the disease. Of 23 
other cases that received postoperative 
radiation, in all but 2 the disease is 
clinically arrested. Repeated radio- 
graphic examinations reveal no mani- 
festation of the disease elsewhere. Nine 
months subsequent to the primary radia- 
tion one case developed metastases in 
the hip, which yielded to intensive ir- 
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enjoying good health, the local recur- 
rences have disappeared and the disease 
is seemingly arrested. 

In conjunction with this group of 
12. there were 8 others who at 
the time they first sought relief presented 
extensive glandular involvement, and in 
2 cases there was ulceration and 
necrosis of the entire breast. These were 
all inoperable. Of these 8, 2 
cases were rendered operable, and it 
seemed wise to give them the benefit of 
radical surgical excision of the breast, 
which was followed by intensive post- 
operative radiation. The other 6 were 
radiated only. Four are still alive in 
good condition, the ulcerations have 
healed, and the glands receded. One 
is clinically well after fourteen months, 
the other three after six to eight months. 
They have gained in weight and to all 
intents and Nurposes enjoy good health. 

Fifteen cases were treated for metas- 
tases subsequent to primary radical ex- 
cision of the breast. This group com- 
prises 2 cases with metastases in the 
spine, 2 of the hip, 5 of the op- 
posite breast, 2 of the supraclavicu- 
lar glands of the opposite side, 3 
with mediastinal metastases, and | 
case of metastatic skin nodules. Nearly 
all of these cases were in an absolutely 
hopeless condition. Of this group 9 
are dead, 6 are still alive, 3 
clinically free of the disease at present. 
In only 2 cases, however, could the 
radiation be said to have been of no 
avail. 

In connection with this report I wish 
to mention 8 cases radiated im- 
mediately after the operation (prior to 
the modern intensive treatment) which 
have remained well from four to nine 
years. During the same period 14 
cases were treated with the old technique 
for recurrences, all but three have suc- 
cumbed. 


No. of Cinical Favorably Not 
Cases rrest Influenced Influenced Dead 
6 acm nthe ein keiacd 15 15 0 0 0 
hak ahh aad ok 23 2) 2°) 0 0 
Recurrent following operation... . . . 12 9 0 | 2 
Distant metastases following operation 15 3 0 3 9 
Primary inoperable ............. 8 4 2‘ o 2 
TN sok edb ted bk ee 73 52 0 3 13 
(1)—One case developed metastases in hip, which receded under radiation. Another 
case developed recurrence in scar, which also receded under radiation. 
(2)—Two cases were rendered operable by th intensive radiation, and radical surgi- 


eal excision was performed. 
radiation; the other case developed a 
small nodule, in the scar, which has 
since receded. 

Twelve patients presented themselves 
with recurrences either in the scar or 
axillary or supraclavicular regions, any- 
where from three months to eight years 
after the primary operation. Of this 
group two have died of multiple metas- 
tases elsewhere, one has developed 
spinal metastases. The other nine are 


From this brief clinical report, it is 
obvious that pre-operative and_ post- 
operative radiation, though it has not 
accomplished a clinical cure in every 
case, has surely exerted a most bene- 
ficial influence upon the outcome of 
these cases. It is difficult to conceive, 
moreover, how radiation can be made 
responsible for postoperative recurrences 
if no cancer cells were left behind at the 
time of the radical surgical excision of 
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the tumor. On the other hand, if in the 
experience of some surgeons the per 
centage of postoperative recurrences was 
enhanced by prophylactic radiation, it 
would serve to prove that in spite of the 
most extensive operation, cancer cells 
were left behind to resume active pro 
liferation, and hasten recurrence. Just in 
these cases it is paramount to proc eed 
with intensive radiation in the form o! 
a complete carcinoma knock-out dose, 


in order to destroy the cancer foci in 
the areas inaccessible to the knife. In 
other words, this is the very type of case 
in which recurrence is sure to follow 


if no radiation is instituted, and if in 


RECURRENCE OF 


telligent and adequate radiation fails 
recurrence, it can be at- 
tributed to the presence of cancer cells, 


to prevent 


which proved resistant to the ray, as 
well as inaccessible to the knife. 


Of course, there is one argument 
which may be advanced by the adver- 
saries of postoperative radiation, 


namely, that the cancer cells which were 
left behind at the time of operation, 
may be brought to greater activity by 
radiation, and become stimulated. If 
this should occur it would be because 
This 
kind of error in technique is to be 
guarded and strongly con- 
cemned, though an error in technique 


of an error in radiation dosage. 


against, 


POSTOPERATIVE CARCINOMA 


SITTENFIELD 

cannot count as an argument against 
radiation, any more than an error in 
surgical technique can count against 
surgery. 

The proper dosage of radiation wil! 
destroy cancer cells left behind at the 
time of operation, and the time has 
come when the surgeon and the radio 
therapist should decide the best mean: 
of dealing with a given case of cance) 
of the breast. It is my impression tha! 
the best interests of these cases of carci 
noma of the 
served unless they have received the 
combined aid of the surgeon and radio 
therapist. 


breast have not been 


The Practical Dosage of X-Rays’ 


N the practical dosage of x-rays two 
questions have to be considered: 
1. How can we apply to the skin 
a known dose of radiation that will pro 
duce a certain bilogical reaction? 

2. What is the best way to find the 
intensity at certain points in the depth 
in comparison to the intensity on the 
surface. 

Let us consider the first 
This is a very important question fo: 
the radiotherapeutist who is starting 
x-ray therapy and who intends to apply 
the proper erythema dose without dan 
ger to the patient. It is very ‘nteresting 
to compare the different erythemas 
given by different physicians, especially 
as the energy used for the erythema of 
the skin is generally regarded as the 
unit for the energy sent into the body. 
The usual comparisons of the intensity 
and hardness of the radiations stating 
the kilovoltage, the milliamperage, the 
filtration and so on, do not satisfy the 
requirements of exactness. [his 
be shown by the following examples: 

With 200 kv., | mm. Cu, focal 
skin distance 50 cm. Dr. Schmitz gives 
as strongest possible erythema 450 ma. 
min. 


question. 


may 


With 220 kv., | mm. Cu, focal 
skin distance 50 cm. Dr. Tyler gives 
450 ma. min. 

With 200 kv., | mm. Cu, focal 
skin distance 50 cm. another clinic 
gives nearly 800 ma. min. 

With 200 kv., VY, mm. Cu, focal 
skin distance 50 cm. Dr. Smith gives 


500 ma. min. 
In the last case a shorter time of ap- 
plication ought to be expected, as with 


*__Read at the Midyear Meeting of 
the Radiological Society of North 
America, St. Louis, May 20, 


1922. 
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the lower filtration the intensity should 
be larger and the rays should be softer. 
How may one avoid such discrepan- 
cles 2? 

If we want to answer these questions 
and to make physical measurements, the 
following difficulty arises: The relation 
between the intensity, measured by 
physical instruments and the biological 
effect changes with the hardness of the 
For instance, the amount of 
energy which produces a certain ery- 
F-units with the 
Fuerstenau Intensimeter is about 70 F 
with soft rays, with hard rays about 
400 F; in a similar manner when 
using the Kienboeck strips the amount 
of 10 x-units has to be applied for soft 
and about 40 x-units for hard 

With these old methods of 
measuring the intensity, the hardness 
cannot be determined exactly and is 
usually expressed by the kind of filtra- 
Therefore, it is not known 
at all which amount of F or X is neces- 
sary for an erythema. 

To overcome these difficulties two 
have been applied. One 
method originates with Professor Fried- 
rich in Freiburg. His intention is to 
reduce the error of the hardness to a 
minimum by using small chambers of 
different materials, different sizes, and 
different thicknesses of the walls in his 
experiments, and thus eliminate this 
error within a certain range of rays. 
With the usual instruments, the ioniza- 
tion chambers (also used here in Amer- 
ica), the error is not totally eliminated. 
This proved by measurements, 
which I made in the Chicago Institute 
of Radiation Therapy, with one 
American apparatus and two German 
ones. 

If we know the time of discharge, 
measured in seconds, we have to multi- 


rays. 


thema, measured as 


rays 
rays. 


tion used. 


methods 


was 


ply this time by a certain factor in 
order to calculate the time necessary 
for an erythema skin dose. This fa: 
tor is not constant, but varies according 
to the hardness of the rays. For example 
(Table 1), with 130 kv. and 0.5 mm 
Cu the time measured with our own 
iontequantimeter has to be multiplied by 
3 in order to give the number of 
minutes that produce the Schmitz 
erythema skin dose. In working with 
200 kv. and | mm. Cu we have to 
multiply by 4 in order to produce the 
same erythema. With another ionto- 
quantimeter, which was standardized 
by us biologically, the factors were 
4.6; 5.0; 5.3 for different hard 
nesses. With an American _ instru- 
ment containing a small paper chamber: 
the factors were 1.8; 1.7; 1.6, which 
means that the error is reversed. Un 
fortunately, it is not possible to de- 
termine the hardness of the rays with 
the iontoquantimeter independently 0! 
other factors, such as the focal skin- 
distance, size of the field and so on. 
These factors may vary with the diffe: 
ent investigators. 

In order to compare the intensities 
and hardnesses of different transform- 
ers I have constructed a transportable 
electroscope (Fig. 13) which works 
so constantly that all measurements can 
be compared. The only movable part 
of this instrument is an aluminum leaf 
which is deflected by the electrié charve. 
This instrument wilfsoon be standard- 
ized in “‘e’’ units so that it can de 
liver also absolute physical values. | he 
electroscope was standardized by the 
different machines which Dr. Schmitz 
uses, on the basis of different kno wa 
skin erythemas, characterized by ej la- 
tion, so that the erythema factor for all 
hardnesses is known as exactly as ')10- 
logical observations permit it. | he 
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THE 


curve in Figure | shows how the factor 
depends upon the hardness. The hard- 
ness is defined exactly by the total ab- 
sorption factor y. The comparative 
measurements of different hard rays 
were made in Bonn. By these investi- 
gations it is possible to compare the 
energies ol erythema that have been 
given by different authors with different 
hard rays. The different sizes of the 
fields are not considered in these meas 
urements, though they give different re 
sults. If we consider these factors the 
result would be that the erythema dose 
which was applied in Bonn is 1.7 times 
as large as the unit dose of Seitz and 
Wintz, and that the dose of Warnekros 
and of Borell is still 1.4 times larger 
than the first dose. Such measurements 
would be of great importance in relation 
to the different bilogical effects. The 
main importance of the double measure 
ments of intensity and hardness which 
can be obtained with the electroscope 
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is the fact that the erythema time can 
be predetermined for every hardness. 

For the determination of the x-ray 
intensity in the depth I could demon- 
strate two methods. I should like to 
differentiate them as the direct and the 
indirect method. 

The direct method consists in de- 
termining the depth dose with the ionto 
quantimeter under the same conditions 
as obtained during treatment, namely, 
with a known kilovoltage, milliamper- 
age, filtration, focal skin distance and 
port of entry. This can be done on 
the patient or with a water phantom. 
Of course, the depth dose will only be 
known at certain points, generally mn 
the depth of 5, 10 and 15 centimeters. 
The calculation in other depths of the 
central beam can then be made by 
using the law of squares and the ex- 
ponential law of absorption. The best 
method would be to put down these 
results in a system of curves and to use 
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them according to the focal skin dis- 
tance and the deep quotient in question. 
In the following figures the curves are 
drawn for different deep quotients (30 
40, 50 per cent), as calculated and 
measured by different methods. Figure 
2 shows curves for deep quotients from 
30 to 60 per cent, which are drawn 
exactly according to the exponential 
law of absorption. These curves can 
be calculated and drawn very quickly 
but they neglect the law of the square 
of the distance. If we regard this law 
for 30 and 50 cm. focal skin distance, 
we get the curves in Figures 3 and 4. 
This calculation shows, that even by 
the hardest rays no higher deep quo 
tients than 54 and 69 per cent are pos- 
sible. The dotted curves correspond 
exactly to the law of the square. 
Besides these calculated curves | 
should like to show you curves which 
are obtained by measurements. Using 
the different Dessauer charts at 50 cm. 
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focal skin distance and large fields and 
different hardnesses, we can draw the 
following curves for 30, 40 and 50 
Chey 


differ very much from the former ones 
Generally 


per cent deep quotient (Fig. 5) 


the result is a better one In 


so far as at the center a greater in 
tensity is to be found, and at the end 
the intensity decreases rapidly. That is 
produced by scattered radiation, whic! 
is especially active in the interior of a 
large radiation cone 


Similar curves 


can be obtained by measurments with 


the iontoquantimeter. Of course, th 


measurements have to be exact. On 


the surface of the water phantom we 
have to place a layer of parafhn of ha! 
the thickness of the diameter chambe 
if we measure in the deep, a layer of 
parafhn of the thickness of the cham 
ber must be used. Further, we have to 
consider the undesired radiation. Co: 
recting the latter we get a deep quotient 
somewhat smaller than without 


As the time is too short I cannot 


correc 


tion. 


THE 
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talk about the different 
exact measurements. 


stages of the 
| he results of the 
shown in 


different measurements are 


Figure 6. The curve obtained by not 
using the parafhn on the surface looks 
and really is wrong. The other curve 
diffe: only by the value of the deep 
they all run 
nearly straight and at the end they have 


] 
V alues, neariy 


quotient. In the center 


very small the same as 


those of the Dessauer charts. It is verv 
the different 


{ 40 pe 


characterist« 


interesting to compare 


curves for the deep quotient « 
cent. All 


differences. 


curves show 
[he measured curves coin 
cide at least two points in the depth. 


After 


ner with sufficient exactness the distri 


having determined in this man 
! sl 

bution of the intensity along the central 

beam we are enabled to combine tw 

instance, an in 


W e can 


is given in the 


radiation cones, for 


terior and a posterior one 


calculate what intensity 
deep ind we can find what intensity is 
held 


sent through the body by each 


intensity - Curves (Dessausr); 
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For instance, witl 
Giameter, and using a certa 


10 pei 


the body 


opposite 


Same erythema, as wit one 
time has to be 
f 110 per cent 
strike the skir 
of the two 


reach the dept! 


only LOO pel 
Then t hull 


deep quotients 


percent 


ige whic! is reauced in t same rat 

It follows that with two fields 100 pei 
cent can ney be sent into the depth, 
as is so olten in ctly claimed 


Therefore if we w nt to produce 


large efiect 1 the di th two po sibilities 
ire rive 
| \ 
\ very. stror eryihema mu 
! 
t) ven that ¢ t i 100 p 
! ‘ 
cent, about 80 or 85, would be sufth 


] 
cient to destroy the cance us tissue, 


1 
our fields 


for mstance, can be given Phen the 
he ( i! sk 1 ¢ ( I \ i) sh rtened 
to 930 ¢ ) cm., and in the tim 

f each a tion | { be re luced 


kin may not be In} ired by 
the full amount. Radium may be uss 
In both Case ) 
However, tl ddit n of four field 
Is iImposs | niy the n 


the central beam are know 


tribution on the periphery 


isities o! 
lhe dis 


1 
ind without 


the field must | known It scarcely 
possible, by our own measurements, to 
measure the d ution of the intensity 
In I] tl radiated 1d not directly 
radiated areas by the direct method 
Such measurements have been mad 
with very gre ex ne ind omplete 
ness in the Institute for the Physical! 
Foundati f Medicine in Frankfurt 
on tl e MI in | ( esult have beet 
published in the Dessauer charts. Thes 
charts col ley ill DOSS! lit such 
different focal skin distances different 
sizes of the fields, and different hard 
nesses If both geomet il facts are 
given, for example 50 cm. focal sk 
distance, 20 cm. port of entry, tl 
hardness has to be known also, eith 

s the total absorption coefficient y 


The 1 we kno 
Know 
is not sufhcier 
In G 
many the kilovoltage is measured ve 
differently, therefore 
ferences aris The best way is eit 


or as the deep quotient 
| in T to b 
1 | 


what cha} I used 
edge of the kilovoltage 


] 


1s | have demonstrated before. 


great d 


quite 


to measure the deep quotient by 


correct 1ontoquantimeter under Ww 


known conditions ind to select the D 
WwW th the 


sauer charts values, or 


measure the vy by an electroscope 


Using the Ds uel 


able to find the distribution in the de; 


charts we 


even if we combine three or four he 4s 
for every desired 


and on the 


point in the inte 


surface. Some exam) ¢s 


trent of 20 cm. 
n radiation, 
side ol 
to. pre duce the 
held, the 
reduced, so that instead 
cent 
imount 


does no! 
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PHie 
may show you the results of different 
methods of t t t ( ys, 8-11). 

By sucl ure id by special in 
vestigal d what are tl 
best and most « nditions for 
practi treatme ! what amouni 
of radiation t to each 
point Phe last n | to define and 
to find the 1 yt e factors, and 
then to use the y nm exact measure 

ULTRA 

pm SI¢ MA H | MIC \] eactions, 

paiticu y i ed throug’; 
i} ] uence { ( ¢ ry dis 
played ( ust bi 
inte et { ( nic be 
havi = . I col 
rect t tt ysiological ef 
fects of ultra) et ¢ ry have then 
origin in t | toc mica eactions 
produced when the ry rbed 
In the Case I organ com 
pound ' t radiation 
depending ! I tituent wave 
length, t ' ] x ‘ing and 
reducing agent: and we may sup 
pose | t with t ! mplex chem 
( il compou tot ty represents 
the living cell, t e is true 

Thu obviously, whatever are the 
therapeutic ber a 1 from the 
use of ull et tion they are 
qualities governed by é icteristy 
absorpt nol the \ i expressed 
by the photoche yn Grot 
thus, that “Only mn that ts 
absorbed can etiect ¢ mi change.” 
It must be observed that while we may 


know much on the topic ol ultraviolet 


absorption by tissues, this does not at 
all explain how the radiation is suc 
cessful in bringing about clinically es 
tablished improvement and remedy o! 
states 
clearer insight into certain fundamentals 
that, though they fail to explain some 


definitely — the 


diseased But we do gain a 


empiricisms, indicate 


venues of scientific approach for future 
research and investigation. 

When ultraviolet radiation strikes a 
tissue surface, as for example, skin, one 
part is absorbed, another is reflected, a 
third is Assuming — the 
original intensity of the inc ident ray to 


be I, and A, R 


respec tively, the 


transmitted. 


ind D to represent, 

amount absorbed, re 
flected and transmitted, then, 
I A R D 

As we have s en in the study of the 

cosine. law , the inc ident 

ultraviolet iS 


intensity of 
when the ray 
strikes the surface at a right angle. In 


greatest 


PRACTICAL DOSAGE OF 


X-RAYS 


ments may be called the indirect 
method. 

You see, gentlemen, how it is pos- 
sible today to give a correct dosage. 
What I have explained to you in this 
short paper is not a certain method that 
I would like to recommend to you 
it is very indifferent which method you 
use. 


The chief 


exact physical skin dose, a dose which 


factors are to give an 


BACHEM 


always remains the same, or which is 
always known, and to know the in- 
which is given at important 
Only when the 


tensity, 
points in the depth. 
physical dosage is given correctly in 
this manner is the comparison with the 
biological result possible. Then only 
is a real scientific investigation of the 
biological effects of x-rays possible and 
then only does it promise to be success- 


ful. 


VIOLET RADIATION 


A. J. PACINI, M. D. 


Chicago, Illinois 


proportion as the incident ray assumes 
a direction less than 90 degrees, the 


amount reflected is greater and 


greater. 
[his loss by reflection is an important 
clinical consideration and may be com 
pensated by suitable increase of the 


exposure time, about as follows: 


90 0 
75 1/10 
60 1/5 
00 1/4 
45 25 
30 1/2 
[hat is to say, an exposure that will 


produc e a given erythemic reaction in 
sixty seconds with tangential illumina- 
tion, will require, to produce the same 
degree of erythema when the t.cident 
central ray is oblique: 


90 60 8) O 60 
793 60 1/10 6 66 
60 60 1/5 12 72 
50 60 14 15 75 
45 60 2/5 24 84 
30 60 1/2 30 90 


The amount of light reflected by a 
surface on direct illumination was desig- 
nated by Lambert as albedo: and we 
may similarly introduce the term actinic 
albedo for the increased reflection com 
ing from oblique illumination. For the 
angles given, therefore, the fractions 
represent “‘actinic-albedo corrections.” 

When the maximum absorption of 
ultraviolet energy is assured by mini 
mizing the reflected portion through 
tangential radiation, or through ex- 
tended radiation time measured accord 
ing to the actinio-albedo constant, we 
are next concerned with the changes 
assumed by the absorbed energy. 

Very broadly, the shorter the ultra- 
violet wave lengths, the greater the ab 
sorption by any given medium. Study- 
ing the penetration in microns for skin 
irradiated with ultraviolet, we find a 
rather even decrement in micron pene- 


tration as the wave lengths become 
shorter; but when a certain limit is 
reached, the relation between shortness 
of wave length and extent of penetra- 
tion no longer obtains. This is exem 
Observe that the 
proportion- 


plified in Figure 1. 
skin penetration becomes 
ately less as the wave lengths of ultra- 
violet become shorter; and that in the 
region of 2,900 Aengstrom units, the 
penetration 1s indeed slight and varies 
little with subsequent shortening of the 
We may speak of this 
phenomenon, which is characteristically 
shared by all tissues, as the “extinction 
coefficient ;"’ and we find that each tis- 
protoplasmic unit has _ its 
characteristic extinction coefhicient, 
which, for skin, is 2,900 Aengstrom 


wave length. 


sue and 


units. 
lt is sign’ficant to that th 


skin is located 


observ. 
extinction coefficient for 
in the ultraviolet region representing the 
extreme limit of the ultraviolet spectrum 
reaching us from the sun. This is a 
critical point; for the action on the 
human economy derived from wave 
lengths shorter than the extinction 
coefhcient limit can no longer be due to 
anything other than barest superficial 
activity. Expressed _ biophysically, 
ultraviolet radiation of wave lengths 
lager than about 2,900 Aengstrom 
units attacks atomic and molecular 
vibrations; and wave lengths shorte: 
than 2,900, attack electronic vibrations 
(photo-electric effects). These differ- 
ences reveal themselves therapeutically, 
and have led to the modern concept of 
ultraviolet usage in which the near 
ultraviolet region 1s considered biotic, 
the far ultraviolet region abiotic ‘2’ in 
action. 

Recently, from the work initiated by 
Koeler and later elaborated upon by 
Barnard, it has been shown that certain 
cell structures absorb greater quantities 
of ultraviolet energy than others; and 
that if unstained tissues are examined 
under a quartz lens microscope “‘il- 
luminated”” with ultraviolet, the struc- 
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tures that absorb most of the energy 
are more opaque than those absorbing 
less. Since a photographic emulsion is 
sensitive to ultraviolet radiation, this 
difference in the absorptive capacity of 
various structures of the cell is beauti- 
fully revealed. Bayliss, in his “*Princi- 
ples of General Physiology,” gives the 
accompanying _ illustration, 
self-explanatory (Fig. 2). 

It will be noted especially that the 
nuclear or 


which is 


““chromafhn™ structures of 
cells are particularly affected bv biotic 
ultraviolet radiation; which leads to 
this premise: 

Imagine two cells 80 microns in 
diameter with centrally placed nuclet. 
Suppose a ray of biotic ultraviolet 
strikes the first cell tangenti al 


‘ 


energy 
to its surface; and a ray of abiotic 
ultraviolet radiation similarly strikes the 
second cell. 
ultraviolet 


In the first case, the long 
lengths reach the 
nucleus and accelerate its activity. In 


wave 


the second case, only the ectop!asm of 
the cell is reached, where coagulative 
changes (Bovie) are induced, so that 
even the normal products of cellular 
activity can no longer pass through the 
cell wall, which alone has been modi- 
hed. A sketch (Fig. 3) will make this 
clear. 

If instead of a single cell we imagine 
a number of layers of cells 89 microns 
deep. obviously the effect is intensified 
So that long ultraviolet radiation dis- 
plays a maximum effect on the nuclear 
or chromafhn § structures, accelerating 
their function, and therefore inducing 
such physiologic reactions as may de- 
nend upon increased chromafhn activity. 
Short ultraviolet wave lengths, by at 
tacking the limiting membrane of the 
cell and thereby changing its osmotic 
propensities, provoke physiologic reac- 
tiors in which the virtual elimination of 
ruclear function is characterized. This 
has been summarized in the expression 
that long ultraviolet wave lengths are 
metabolic stimulators, and short ultra- 
violet wave lengths are metabolic de 
Or, nuclear physiology may 
be increased or eliminated, depending 
upon whether long or short ultraviolet 
wave lengths are used. Since the oxidiz- 
ing and reducing qualities of cellular 
action are centered in the biochemistry 
of the nucleus the basis for classifying 
the energy into “oxidizing” for long 
wave lengths and “reducing” for short 
wave lengths, is again revealed. 

Metabolism represents a 
between a force and a resistance. The 


pPressor;rs. 


reaction 


force, dominantly chemical in origin, 
is derived from two sources, which are 
1. Intrinsic. 
2. Extrinsic. 
Intrinsic sources include the break- 


ing down (katabolism) and building 
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up (anabolism) of foodstuffs ingested 
for the upkeep of the economy. 

Extrinsic forces include the climatol- 
ogic influences of the environment in 
which the living structure is immersed, 
for example, air and radiant energy 
supplied as visible energy (light) and 
invisible energy (infra-red and_ ultra- 
violet rays). 

All the laws regulating the operation 
of these intrinsically and extrinsically 
derived forces are entirely subject to 
the fundamental 
getics; from the study of which we may 
conclude that the breaking down and 
building up processes involve three fac- 


principles of ener- 


tors, namely, a chemical force, a chem- 
ical resistance, and a chemical velocity. 
Metabolism being in this manner re 
duced to a chemical mathematical ex- 
pression, we find that it involves: 


(1) Fe Chemical Force. 
(2) Re Chemical Resistance. 
(3) Ve Chemical Velocity. 


so interdependent as to bear the fol 
lowing relation one to another; 


. 
(a) Ve 
Re 
From which, 
(b) Fe Ve x Re 


That is, the inherent chemical force 
operating in a given instance ts the pro 
duct of the velocity of chemical reac 
tion times the chemical resistance. Those 
entities in which metabolism is below 
par are expressions of diminished chemi- 
cal force or increased chemical re 
sistance. Those cases in which the 
metabolic rate is above normal are an 
expression of an enlivened chemical 
force or accelerated velocity of reac- 
tion. 
entire epidermal 
integument of an individual as an organ 
contributing liberally to the metabolic 
integrity, it is at once obvious what 


Considering the 


may be expected when the environment 


MICRONS 
e 


£ 
ANGSTROM UNITS 
Fig. 1 


is suddenly changed chemically, or, 
what amounts to the same thing, when 
the organism is subjected to a flood of 
ultraviolet radiation. 
“constructive 


Such terms as 
energy, “chemical 
energy, used synonomously with ultra- 
violet energy, show the 
empiric endeavor to describe the 
peculiar effect of ultraviolet radiation 
on the regulation of metabolism. 
Viewed in the light of the energetic 
theory propounded, it is interesting to 
observe how an increase in any of the 
factors (Fc, Ve and Rc) involved in 
metabolism may influence the trend of 
metabolic balance in the individual. In 
the equation 
Fe Ve x Re 

Suppose that there be assigned arbi- 
trary values, as follows: 


heretofore 


Pc = § 
Ve 4 or Fe Ve xX Re 
Re 2 8 4x2 


This, it will be assumed, represents 
the division of energetics, or the meta 
bolic state of an hypothetical case. 
Under the long wave lengths of ultra- 
violet radiation, the chemically active 
fraction (nuclei) of many cells is in- 
creased ; which is the equivalent of say- 
ing that the chemical force is aug- 
mented. If the chemical force is 
doubled, there must be corresponding 
changes in either the chemical velocity 
or the chemical resistance to satisfy the 
equation; or, under long wave length 
ultraviolet radiation, if instead of Fe 
being equal to 8 units, Fe 16 (01 
8 doubled) then, 

Fe Ve x Re 
16 8x2 

Supposing instead that short or 
abiotic ultraviolet lengths are 
used. By their ectoplastic coagulation 
they eliminate the contribution to meta 
bolic function by isolating the products 
of nuclear activity. The increase in 
chemical force operating on the ecto- 


wave 
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plasm, mostly, changes the velocity of 
reaction by increasing chemical _re- 
sistance; when, 

Fe Vex Re then 16 2x8 
Metabolism (in certain of its phases) 
is an expression of the chemical forces 
operating with speed against a_re- 
sistance. Near ultraviolet increases the 
speed; far ultraviolet increases the re- 
sistance. Or, in the language of the 
clinic, near ultraviolet energy is a meta- 
bolic accelerator and far ultraviolet 
energy is a metabolic depressor. Of 
course, there are many additional fac- 
tors that must be considered in connec- 
tion with the action of ultraviolet, as, 
for instance, the effect upon the enzyme 
content of cells. But these are not im- 
mediate problems in absorption and 
must, therefore, be relegated to subse- 
quent presentation. 

Beside reaching depths of 70 or 
more microns in cellular structure, the 
rear ultraviolet radiation meets also, in 
its passage through the cell layers, 
capillary blood and lymph. Both are 
strong ultraviolet absorbents, as Finsen 
originally demonstrated. But _ their 
response to ultraviolet energy is only 
indefinitely known. 

Speaking first of the blood, there 
may be considered: 

(a) Red blood cells. 
(b) White blood cells. 
(c) Plasma. 

The plasma is conceived as a col- 
loidal solution of proteins and salts in 
which ultraviolet absorption depends 
upon hive factors: 
(1) Chemical 

phase. 
(2) Concentration. 
(3) Degree of dispersion. 


nature of dispersion 


Particulate content. 


(5) Structure and character of con- 
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tained particulate surfaces. 

These many and complicated factors 
governing the absorption make the com- 
plete appraisal of the biophysics  in- 
volved a most intricate group of prob- 
lems, few of which have yet been 
solved. For example, Tadokoro in 
vestigated the antagonistic action of salt 
in blood serum; and he found that the 
ultraviolet absorption may be influenced 
by the reversing action of the serum 
dispersion which 
simultaneous presence in the serum of 
Together with Nakayama, 
Tadokoro found also that as the serum 
concentration decreased, its transpar- 
ency to ultraviolet increased. They 
showed also that an immune serum 
holds from two to ten times greate1 
absorption limits in the ultraviolet 
region, as does a normal or non-im- 
mune serum. 


comes from the 


two salts. 


This increase in the limits of ultra- 
violet wave length absorption in_ the 
serum is observed as a result of re 
peated bodily irradiations, and ex- 
presses, probably, what clinicians re 
port when they speak of the “genera! 
raising of immunity” incident to sys- 
temic actinic radiations. 

Hemoglobin absorption spectra are 
well known from their constant reap 
pearance in general physiology treatises. 
As hemoglobin undergoes changes un- 
der the functional activity of respira- 
tion, it changes to various loosely com- 
bined products, of which we may men- 
tion oxyhemoglobin and carbon dioxide 
hemoglobin. There has been found a 
shift of the limit of ultraviolet absorp- 
tion, and visible light absorption, which 
plays a peculiar role in the physiology 
of respiration, as follows: Changed 
hemoglobin absorbs a greater limit of 
ultraviolet and visible light than un 














Fig. 2—Nos. 1 and 2—Dividing nuclei from gill plate of salamander larva. 
Unstained, in glycerol. Photographed with ultraviolet light of 280 uu»s The 
chromatic substance appears as if stained. No. 3—Edge of sternal cartilage 


of newt. 


Living. Photographed with ultraviolet light. 


The nuclei are 


Opaque. No. 4—The same photographed with ordinary light. The nuclei are 
transparent. No. 5—Red blood corpuscles of the newt. Living. Photo- 
graphed with ordinary light; although oblique illumination was used the 
nuclei are almost invisible. Traces of diffraction are seen around the cor- 
puscles. No, 6—Ameba. Living. Photographed with ordinary light; the 
nucleus is just visible, but transparent. (Nos. 1 to 3 after Koeler.) 


changed hemoglobin. The limit is ex- 
tended by a shift which includes longer 
wave lengths. From which it appears 
that as soon as hemoglobin suffers 
whatever chemical change (oxyhemo- 
globin, methemoglobin, reduced hemo- 
globin, carbon dioxide hemoglobin, 
etc.,) incident to the transportation of 
oxygen from the lungs to the tissues, 
or back from the tissue to the lungs, 
this incites an ability on the part of 
the changed hemoglobin to become 
responsive to an increased range in the 
ultraviolet spectrum and some parts of 
the visible spectrum. By this increase, 
a greater chemical force is exerted in 
the blood pigment which leads to the 
dissociation of the hemoglobin and 
therefore prepares it for the renewed 
dispatch of its oxygen carrying ca- 
pacity. 

It must not be assumed, as some have 
contended, that ultraviolet energy is 
absorbed by the blood, and as such, 
is conveyed for distribution te various 
parts of the body where it may be 
again emitted. This concept is implied 
in the following experiment, somewhere 
recorded: “‘One of these films (a dental 
x-ray film is meant) was placed upon 
the back of the thigh in the dark room 
and covered with black photographer's 
paper of several thicknesses and strap- 
ped on with adhesive straps covering 
the edges of the paper and the sur- 
rounding skin as well. There was ob- 
tained a distinct fogging of the film 
after an exposure of three minutes to 
a mercury vapor lamp held in front of 
the leg opposite the film. To see if 
this was the result of straight penetra- 
tion or of secondary radiation from the 
blood stream, another film was fastened 
in the same place and the opposite 
shoulder exposed to ultraviolet with the 
film and rest of the body carefully pro- 
tected from the ray. The same fogging 
resulted.” Even a superficial knowl. 
edge of the physics of ultraviolet radia- 
tion is sufficient completely to refute the 
validity of statements such as the one 
just quoted. Visible light, some regions 
of which affect an x-ray film, can pass 
through various thicknesses of tissue 
measured in inches. Ultraviolet radia 
tion is, of course, quickly absorbed in 
depths that approximate one-thirtieth of 
one inch; and when waves are absorbed 
their identity as a wave motion is en- 
tirely lost, the impact of the wave 
motion on the absorbing medium in 
ducing certain biophysical changes. The 
products of the biophysically induced 
changes may be carried around in the 
circulatory stream; but this 1s radically 
different from the thought conveyed in 
the quotation. 

In view of the difficulty that attaches 
itself to the problem of ultraviolet ab 
sorption, a correct understanding of 
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which will make intelligible the thera- 
peutic applicability of the energy it be- 
comes necessary that there should be 
presented the more recent summary of 
the physics of ultraviolet absorption. 

When a ray of ultraviolet radiation 
traverses an absorbing substance, a cer- 
tain proportion is absorbed. The pro- 
portion is independent of the original 
intensity; the amount absorbed is pro- 
portional only to the incident intensity. 
Also, the amount absorbed is the quan 
tity represented by the equation: 


lo — | 
A 
Io 
Where A amount absorbed; 
Iv incident intensity ; 
I amount transmitted. 


Or, in another form, the transparency 


constant of a substance may be ex 
pressed as: 
I 
ae i i 
Io 
Where T is the transparency. Now, 
it follows that m a homogeneous 


medium, and with monochromatic light, 
if the thickness increases in algebraica! 
proportion, the light transmitted de- 
creases in geometrical progression. Sup 
pose I be the intensity of a small layer 


traversed by ultraviolet, d c, then 
d | 
—— K | 
dc 


On integration, this gives, when I» is 
the original intensity and d the total 
thickness— 
I loc—kd 
the constant depending upon the nature 
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of the substance and the wave length of 
the ultraviolet energy. 
Beer’s Law 

It was deduced by Beer that ab 
sorption is the same function of the 
concentration of a dispersed absorbing 
substance as of the thickness of a single 
substance. The material upon which 
this law was propounded is rather in- 
adequate; the law having in some in- 
stances been confirmed, in others not. 
In the case of solutions, the situation 
is about as follows: Solutions may be 
molecular dispersoids or lower degree 
dispersoids, being in the first case true 
solutions, in the latter, colloidal solu- 
tions (Ostwald). Differences in con- 
centration of the solution should not 
affect the condition of the dispersed 
substance in order that the law might 
be valid; and this situation, in the case 
of biologic fluids, does not at all ob- 
tain. In solutions, the absorption is in- 
fluenced by a number of factors, as for 
instance, 

1. Changing concentration of the 
solvent (blood stream before or after 
a meal). 

2. Influence of temperature (as in 
febrile pathology or physiologically in- 
duced heat changes through diathermy). 

Not only does the concentration of 
the blood stream, as influenced by its 
water content in the ascites incident to 
cardiac insufficiency, and the chyle con- 
tent after digestion, affect the absorp- 
tion of ultraviolet because of the col- 
loidal constituency of the serum, but 
the products carried to and from the 
tissues in the course of metabolism ex- 
change are also photosensitive. 


VIOLET 
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Amino-acids behave peculiarly to- 


ultraviolet energy, as Soret, 
and Harris and Hoyt have 
Speaking generally, these ob- 
servers find that the ultraviolet wave 
lengths not absorbed by tyrosine and 
phenylalanin are relatively non-toxic 
for protoplasm; which means that the 
toxic, or abiotic region, lies between the 


limits of 2800-2400 Aengstrom units. 


That the ingestion of certain protein 
foods is followed by marked hyper- 
sensitiveness to light is an established 
observation. Eggs, maize, and buck- 
wheat are best known examples. An 
examination of the amino-acid com- 
position of the proteins of these foods 
‘“’ shows them to contain high per- 
centages of phenylalanin and tyrosin as 
compared to proteins obtained from 
other foods; and this may explain the 
factors involved in the mechanism that 
occasions photosensitization. 

Enough has been given to show how 
intricately complex is the absorption of 
ultraviolet energy in tissues, from which 
studies we may reach tentative con- 
clusions, as follows: 


ward 
Kober 


shown. 


1. That long ultraviolet wave lengths 
are molecular and atomic in their at- 
tack, influencing especially the nuclei 
of the cells they reach. 

2. That short ultraviolet wave 
lengths are electronic in their effect, 
striking particularly the ectoplasm 
where they occasion coagulative 
changes that make the cell more im- 
permeable to osmosis. 


3. That through these actions, the 
one derived mainly from air cooled 
lamps, the other from water cooled 
lamps, the regulation of metabolic pace 
is had according to the equation— 

Fe Ve x Re 

4. That the biotic effects of the long 
ultraviolet radiation depend upon the 
complicated phenomenon of absorption, 
involving— 

(a) « Cytoplasm. 


(b) Nucleus. 
(c) Blood (capillary). 
(d) Lymph. 


5. That the original intensity of the 
lamp is not the measure of clinical 
efficiency, but this measure is the inci- 
dent intensity, as modified by the cosine 
law. 

For substances other than tissues, the 
regional transparency to ultraviolet 
should be known, as their use for se- 
lective filtration might be desired. 
Luckiesch gives the following table: 


Natural blue rock salt. .beyond 2250 


Natural rock salt colored by 
cathode rays....... beyond 2250 

Natural rock salt colored blue by 
cathode rays....... beyond 2250 

Sylvite, white........ beyond 2250 


























Chili saltpetre, ordinary white 
variety 

Chili saltpetre, violet......... 

Fluorspar, colored deep violet by 
cathode rays... . beyond 

Diamond yellow. 


Diamond blue 


Kunzite 


Zircon, decolorized by heat. 
Zircon, green... 

Zircon, yellow 

Topaz, pale yellow 

Topaz, dark yellow... 
Topaz, pale pink-brown. . 
Topaz, blue... 

Emerald 


2250 


3150 


. 3050 


4023 
2618 


2442 
4023 
..4023 
.2618 
.. 2294 
2618 
2961 
. 3200 


3000 
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beyond 3512 
3000 

3064 

.4023 

3248 


Tourmaline, green 
Tourmaline, green-yellow 
Tourmaline, 

Spinel, blue 

Spinel, purple 

Spinel, pink 

For the transmission characteristics 
of various special glasses used as ultra- 
violet filters, the Corning Glass Works, 
Corning, N. Y., and the firm of Schott 
and Genossen in Jena furnish detailed 
information. 

Having in the first 
presented the factors in 
of ultraviolet energy; in 
modification incident to 


of this series 
the generation 
the second, its 
the conditions 


under which it is used; and here, some 
of the principles involved in its ab 
sorption, we are better prepared to 


understand how ultraviolet energy 
operates in pathology, and to this under- 
standing the studies subsequently pre- 
sented will be directed. 

FOOTNOTES 

1. Any discussion of “‘ozone’’ in- 
halation and psychic influence claimed 
as a part of ultraviolet ray usage is en- 
tirely beyond the province of biophysi- 
cal assay, and is even of questionable 
clinical efficacy. 

2. Bactericidal action is abiotic. 

3. Air cooled lamp. 

4. Water cooled lamp. 

5. American Journal of Electro- 
therapeutics and Radiology, p. 434, 
December, 1920. 

6. Sherman’s “Chemistry of Food 
and Nutrition.” 
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ANNUAL MEETING 
Hote! Statler, Detroit, Michigan 


December 4, 5, 6, 7, 8, 1922 





The December Meeting 


HE FOLLOWING PAPERS have already been ar 
ranged for the annual meeting of the Radiological So 
ciety, which will be held at the Hotel Statler, Detroit, 
Michigan, December 4th to 8th, inclusive. There will be 
many more papers by prominent men throughout the United 
States and Canada. This list was on hand the first of 

October when the Journal went to press 
Judging from the correspondence which is being re 

ceived relative to the meeting, there will be the largest at 

tendance which the society has ever had. Having this in 
mind, it is suggested that those who expect to attend would 
do well to make hotel reservation at once. 

Car- C. BirKeLo, M. D., Detroit, Mich.—Case Reports 
(1) Calcification of the Kidney with no History of 
Tubeculosis. (2) Cal ification of the Visceral 
Pleura. (3) An Extensive Altrophic Arthritis in 
Both Feet. (4) Bilateral Calculi in the Fallopian 
Tubes. (5) Congenital Dislocation of the Hip Joint 
with Large Exostosis of the Neck of the Femur Ex 
tending Into the Acetabulum. 

ALBERT Bactiem, Pu. D., Chicago, II|.—Comparison of 
Measurements of Intensity and Hardness of X-ravs 
Produced by Different Types of American Trans 
formers. 

Kurt H. Trioma, D. M. D., Boston, Mass.—Roentgen 
Diagnosis of Lesions of the Maxillary Bones. 

JoHN R. Cau.k, M. D., St. Louis, Mo. The Relation- 
ship of Roentgenology to Urology. 

C. G. SUTHERLAND, M. D., Rochester, Minn.—Radio 
graphy in the Examination of the Urinary Tract. 
James S. Pritcuarp, M. D., Battle Creek, Mich.—Th: 
Importance of Oblique Films in the Study of th 

Thorax. 

Wo. & Ross, M. D., Omaha, Neb The Therapeutic 
Uses of X-rays Other Than on Malignant Growths. 

L. R. Sante, M. D., St. Louis, Mo Lung Abscesses 

Ww. ENGLEBAC H, M. D.., St. Li is, Mo -Radiological 
Signs of Endocrine D'scase 
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E. H. Skinner, M. D., Kansas City, Mo.—lRoentgen 
Inalysis of the Right Diaphragm in Health and D's 

PAUL EJs! M. D., Detroit, Micl Duodenal Regurgt- 
1lion 

\. U. Desyarpry M. D., Rochester, Minn.—M edias- 

tinal Lump! ! nd Hodehin’s Disease. 

H. T. Piank, M. D., ¢ Jil Report of an Un- 
wally Int no Cas 

I H. Krsstrr, M. D St. | us, Mo Diaphragmatt 

Hernia. 

KENNON Di am, M. D.. ¢ innati, Ohio—Clinical 
nd X v binds nf ( sts of Normal Children 
Mary Eviza I Har M. D Remedial Effects of 

i ae a re 
Wa. J. Cassipy, M. D., Det t, Mich The Importanc« 

and JN 1 f Mir n D ronos{i Frrors by 

Repeated Roentgen Fxam‘nations 
W. D. Coo. Pru. D., Schenectady, N. Y.—Th 

Operation of Hich Vol X-rav Tubes 
R. D. Carman, M. D., R st Minr The Roent 

ee RE £ ( ; Calon 
P. M. Hickey, M. D., Detroit, Mich Infections of the 

Sacre ( Joint 
R. B. Winsey. Pu. D., R h Laboratory, Eastman 

Kodak Co., Rochest N. > The Design of Pot- 

Buchy D ( | 
W. | Hart, M. D., D tur, Il Congenital Partial 

Ct Cosntl 
Isaac Gerser, M. D | F. Notton BiceLtow, M 

D., Provider R. ] r Observations on th 

, t the X a ee 
\MFEDI (GRA ; M ) NI ey Orleans. | A Ne Y 

Vechnique f the Pos't Identification of the Sph 

seid Sens and the Eieroid C0 

The Profession and The Public 

T! RI Ol IRES nether stret m anation nor particu 
. lar prescience, if one gives hought to the question at 
Il, to observe that there i I ntal djustment tak 
ine place in the relation of tl medical profession to the 
public. Oh stated perhaps n e curately, the public Is 
forcing a different schen { teal ch hoping thereby 
to achieve more efficient and*| xpensive application o! 
medical science 

For this reason it may prove of me advantage t 
attempt a visualization of this trar mation a transforma 
tion that is at once expressed by a cor on of the status 
of the old family doctor, wl nemory is still distinct, wit! 
that of the highly specialized medical profession of th 
present day. 

Starting from the proposition that t ld family doct 
covered every phase of medicine and surgery in his practic 
ind that today there are no less than twentv-five specialtic 
it may be possible, as well as profitable, to make some dedu 
tions from the comparison about to be undertaken, whi 
will indicate at least a logical method by which the medi 
profession can accon | I h the ition hich Is Impress | 
upon it as a factor in the social organism 

Not infrequently memb of the medical profession 
make the declaration that the profession is neither the gual 
ian of the public purse nor th istodian of public welfa 
But such a position is untenable, in so far as the question 
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health affects the earring power of the individuals constitut- 
ing the public, and in so far as knowledge of causative 
factors of disease makes for greater health and happiness. 

The family physician of yesteryear—the man of empty 
purse and overflowing heart—occupied a position which may 
well be described as family confidante. He stood on equal 
footing with the minister or priest, and to him each member 
of the family brought his or her intimacies and asked for 
advice. The family physician listened to the hopes and fears 
of the woman whose heart fluttered at the prospect of the 
first born; was presert when the child came into the world, 
gave instructions about its care and feeding; attended it 
through the whole gamut of children’s diseases from tummv- 
ache to diphtheria and back again; acted as the child's 
mentor in pubescence and adolescence; counseled it as it 
grew into young manhood or womanhood, and during court- 
ship and marriage; and he attended that same individual in 
his or her last illness. For by the grace of the great gift 
which was in him the true family doctor was never per- 
mitted to admit exhaustion or failure, and, according to 
legend, nossessed as he was of the key to the mystery of 
life, he never died urtil such time as he willed. 

The point in all this is. that the family physician, as 
our forebears knew him, was their spiritual as well as physical 
and mental guardian. He was the sorcerer for whom men, 
women and children called when they fell in love, when 
they married. and when they died. 

Once the family phvsician had become established in 
1 community. he continued in that community as the friend 
of each family within its borders. So strong was the conf- 
dential bond between physician and patient that a new physi- 
cian could not compete with him and could only acquire a 
footing in the community through the sanction of the family 
doctor. The frock coat, the long flowing beard. the silk hat, 
ind the old kit complete the picture. The relation was so 
nersonal that to mention a fee was considered a sacrilege. 
The result was that the family physician died poor in worldly 
wealth but rich in clientele. 

The practice of medicine today is very different. Now 
the patient consults a physician in much the same way in 
which he enters a department store as a customer. He 
chooses his doctor because of results obtained in some par- 
ticular case about which he has heard, and lays his trouble 
hefore that physician in a businesslike manner. The service 
is rendered, the account is settled, and when the patient is 
in need of further medical advice he probably goes to an 
entirely different man, who he believes is more especially 
cualifed to treat the ailment which. he believes he possesses. 
One might almost say that the transaction is entirely devoid 
of anv personal confidential relation. 

This condition can readily be explained because of the 
1ange which has taken place in our community life. It is 
no longer possible for the physician to memorize the personal 
{fairs of all of his patients. The community has grown en- 
tirely too large. And where the old family doctor looked 
L the tongue, took the temperature, counted the pulse, felt 

e abdomen, and with one ear against the chest listened to 
the heart and lungs, and from what he saw and heard made 

* diagnosis, the doctor of the present, day must at his peril 
— an entirely different procedure. To the credit of the 
Id family physician it must be said that after a wide clinical 
experience he was able to obtain a high percentage of ac 
curacy in his diagnoses, but it must also be remembered that 
lie was of necessity an artist and not a scientist. 

Nowadays, when a patient presents himself to a physi- 
cian, he tells his story and a complete physical examination 
is made. This is followed by the various laboratory tests, 
urinalysis, blood count, blood Wassermann test, gastric 
inalysis, stool examination, and x-ray examination. To carry 
out these details requires that the physician himself must 
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spend hours or days on one patient or have assistants properly 
trained in the various specialties who can help him. Tersely, 
today more time is spent in arriving at a diagnosis than was 
spent under the old regime. 

Interpreted in terms of money, diagnosis today costs 
infinitely more than the diagnosis of fifty years ago. Against 
the financial investment of the old family doctor, whose 
equipment comprised a small room, a desk, a table, two or 
three chairs, a thermometer, and a bag of instruments, and 
in the country at least, a horse and buggy, one is obliged to 
set up the cost of a suite of offices, laboratory equipment, 
X-ray equipment, automobile and various other appliances 
and apparatus. To this must also be added the cost of a 
stenographer or clerk, one or several nurses, and one or more 
assistants, depending upon the volume of business. 

This change from the rendition of a purely personal 
service to the service of an organization involves an alteration 
of the doctor’s viewpoint to correspond. It also involves a 
change in the viewpoint or the mental attitude of the patient 
who seeks what he thinks is the best service for the least 
money. That is, the average patient places the purchase of 
medical service on a commercial basis. 

One of the outcroppings of this readjustment is seen 
in the frequent change of physicians by patients. The aver- 
age patient is impatient, and if results are not obtained as 
quickly as he feels they should be, he seeks the services of 
some other physician about whom he has heard and who 
possesses the mysterious healing power attributed to the old 
family doctor. 

The desire of physicians to meet this changed economic 
condition has induced too many to adopt means of publicity 
which are held unethical by the rank and file of the profes- 
sion. No matter how sincere he may be in his purposes, 
whenever an individual physician attempts to educate the 
public on questions of health, those on the outside im- 
mediately assume that the compelling motive is one of per- 
sonal aggrandizement. 

No one questions seriously the need for greater knowl- 
edge by the public in matters of health. That being true, it 
would appear that the medical profession as an organization 
should find some way of communicating this knowledge to 
the public. Such an effort could not be criticised as a per- 
sonal advertising campaign. The average member of the 
public is anxious to know more about questions of health and 
disease, so that he may govern his life accordingly. One of 
the best illustrations of this fact is the wide interest the 
public takes in the “‘Health Talk’’ columns carried by many 
daily papers. Another illustration is the extreme interest 
evinced by large audiences attending the public talks con- 
ducted by the Society for the Control of Cancer. These 
two concrete illustrations represent two methods which can 
be employed by the medical profession as an organization 
to promote better knowledge on the part of the public con- 
cerning medical questions, as they also indicate the need for 
organized and coordinated effort in this direction. The pub- 
lic press by and large is willing and ready to give space to 
medical problems of wide interest. As proof of this, atten- 
tion is directed to articles lately published in the Atlantic 
Monthly, Century Magazine, Woman's Home Companion, 
Ladies’ Home Journal, Hearst's International, and an an- 
nouncement by the Survey that it has secured the services 
of Dr. Haven Emerson as associate editor in charge of a 
Department of Health and Preventive Medicine, which will 
be carried continuously. 

There are other methods of reaching the public 
through the lyceum. Harvard University Medical School 
has conducted a series of lectures on medical subjects to 
which the public was invited. Attendance at these lectures 
has been far beyond expectation. Indeed, the interest has 
been so great that Harvard University is now publishing these 
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lectures as a series of monographs which will be placed on 
sale through the book stores. Each monograph is authorita 
tive, is interesting and is written in language within the 
understanding of the average man. 

Last winter the Mayo Clinic followed the same plan 
as Harvard University. A course of public lectures on 
medical subjects was given by members of the staff. One 
of the large churches in Rochester was obtained for the 
purpose and at each lecture the building was crowded. 

The criticism may be offered that these methods are 
only practical for certain types of organizations such as 
large medical schools and groups. But this is not entirely 
true, for the medical society in each city, county or state 
furnishes a nucleus for a working organization representing 
the entire medical profession which can be called into service. 

Where a medical organization sponsors such an under- 
taking, the personal element is eliminated. Material presented 
in this way is authoritative, and entirely devoid of appeal 
for any special line of therapy. 


The Late Dr. Threlkeld-Edwards 
ON September 30th last, Herbert Threlkeld-Edwards, of 


Bethlehem, Pa., died after a lingering illness of one 
and a half years. Dr. Edwards was personally known to a 
great many of the members of the Radiological Society of 
North America because of his active interest in the science 
of radiology, and his high professional attainments made him 
universally recognized as the stalwart and painstaking student 
whose labors added materially to the progress of radiology. 

Dr. Edwards was born at Esher, Surrey, England, 
on March 30th, 1870. He studied under tutors in Eng- 
land, also attended Surrey House, and at the age of sixteen 
years accompanied his father, George Clayton Edwards, 
to this country. 

He studied at the University of Southern California, 
then enrolled in the medical department of the University 
of Pennsylvania, and was graduated in the class of 1892. 

After serving his internship at St. Luke's Hospital, 
Philadelphia, Dr. Edwards became demonstrator of path- 
ology at the University of Pennsylvania, and remained as a 
member of the faculty for two years. 

He then returned to Bethlehem, where he engaged in 
extensive professional endeavor for many years. Even under 
heavy professional demands, Dr. Edwards retained his 
habits of study and scientific research and developed the 
first American screen for intensifying x-rays. Of recent 
years he was actively engaged in the manufacture of this 
screen. 

He devoted special effort to the study of roentgenology, 
in which he was a pioneer. Under his direction the modern 


x-ray laboratory at St. Luke’s Hospital was founded and 
he was the first director there. 

Dr. Edwards gave careful study to the advance of 
medicine and surgery during the great war, and he gave 
devotedly and prodigally of his time and labor to secure this 
advancement in hospitals and laboratories at home and 
abroad. His intensifying screen was widely used by the 
American Expeditionary Forces in France. 

He was a member of the national. state and county 
medical associations, the American Roentgen Ray Society, 
the Philadelphia Roentgen Ray Society, the Philadelphia 
Medical Club, the Alpha Mu Pi Omega Medical Frater 
nity, the Country Club of Northampton County, and the 
Saucon Valley Country Club. 

He is survived by his wife, his daughter, Mrs. Gerald 
Thorp, and his grand-daughter, Elizabeth T. Thorp, of 
Bethelehem, his son, Herbert Threlkeld-Edwards, Jr., of 
the University of Pennsylvania, and three brothers in 
Southern California. 


Research at Coe College 
NNOUNCEMENT from Coe College is to the effect 
#“* that a 200,000 volt deep therapy equipment has been 
installed in the department of physics in order that a definite 
program of research with respect to the physical laws under- 
lying deep therapy may be carried on. 

Dr. A. W. Erskine of Cedar Rapids will work in 
conjunction with the University. Professor L. D. Weld, in 
charge of the Department of Physics, assisted by Mr. Scott 
W. Smith, will direct the physical work. For the time 
being, it is stated that investigation will be confined to the 
subject of filters, but as rapidly as possible will be extended 
to include other phases. 


Literature of Radium Therapy 
SERS of radium will undoubtedly be interested in two 
books lately compiled by the American Institute of 
Medicine for the United States Radium Corporation. One 
is entitled “Bibliography on Radium,” compiled under 
classified headings, with reference to the uses of and results 
obtained from radium since its discovery up to January, 
1922. The other is headed ‘‘Abstracts of Selected Articles 
on Radium and Radium Therapy,”’ and is very complete. 
This is the first published effort that has come to our 
attention to put in the hands of the user of radium a com- 
plete compendium of past and current literature for ready 
reference on this subject. Compiled as these books have been 
by the American Institute of Medicine, they may be accepted 
as accurate and without any suggestion of commercialism. 
They constitute a very valuable addition to the radium 
therapist's library. 


ay 
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More Than One Thousand Carpet Tacks in the Stomach 


HOWARD CURL, A. B., M. D. and L. C. CULVER, A. B. 


A SEARCH of the literature will 

convince one that foreign 
bodies in the stomach and intestines are 
That there are many cases 
which are never reported is certain. A 
recently by us, however, 
seems sufhciently out of the ordinary to 
merit a report. 


soon 
not rare. 


case seen 


A review of the literature seems un- 
necessary with this report as any one 
sufficiently interested may with little 
effort find as much as is desired. We 
found one case, however, of sufficient 
similarity to be mentioned briefly: 
Marshall reports a case of a woman 
41 years old. Two weeks after her 
fifth confinement she vomited blood. 


She then became unconscious for 


Madison, Wisconsin 


forty-eight hours. Her pupils dilated 
and her pulse was very weak. She re 
covered from this first attack, but was 
very feeble after a comparatively com- 
plete convalescence. Three years later 
she had a severe pain in the epigastrium 
and left groin. Upon examination a 
hard tumor mass was felt in the groin. 
It was about the size and shape of a 
placenta and it moved transversely 
when the patient shifted from side to 
side. Touching the body in this region 
produced vomiting although palpation 
was not painful. The patient also com- 
plained of pain in the shoulders and 
breast. 

The menses were suppressed for 
three months. Constipation and con- 


Double Cervical Ribs 


R. H. SANKEY, M. D. 
Oxford, England 


HE accompanying radiograph shows 
double cervical 
ribs, the one on the left being longer 
than the one on the right and having 


the presence of 


the appeararce of a joint about the 


middle. This patient was a woman of 


fifty-five years. 








tinual vomiting (blood _ streaked) 
characterized the second attack. From 
this attack the patient apparently re- 
covered except that the menses did not 
return. Five years later the vomiting 
returned and after three weeks the 
patient died. An autopsy showed the 
pyloric end of the stomach descended 


to the pubic. The pancreas was dis- 


placed. The duodenum was lying 
partly under the sigmoid colon. The 
cecum and colon were very small. 


There was no sign of peritonitis. The 
lower part of the stomach contained 
nine ounces of needles. The duodenum 
also contained a large number of 
needles, the total weight being over one 
pound. 


Thanks to the x-ray and modern 
surgery, Ou! still living 
although more than two pounds of car- 
were removed from her 
stomach. Her history which extends 
over a period of four years is as fol- 
lows: Twenty years of age, weight 
110 Ibs., height 63 inches. Past his- 
tory of no consequence and family 
history negative, except that the entire 
family, the patient included, were a 
I ttle average mentally. 
Patient was a candy dipper by occu- 
pation. Early in 1918 she had an at- 
tack of appendicitis and was operated 
upon by a surgeon at Madison. Atten- 
tion was first called to her mental condi- 
tion following the operation, when 
through one of the welfare associations 
found that she had torn the 
freshly healed wound open and would 
not let it close. Through constant at- 
tention of a physician from the Uni- 


patient 1s 


pet tacks 


below the 


it Was 


versity Clinic, the wound was finally 
closed. 
She was next heard from a year 


later, spring of 1919, when she ap- 
peared at the office of Drs. Joseph and 
J. P. Dean and asked to see Dr. 
Joseph Dean and told him that while 
crossing the street she had fallen and 
broken a milk bottle and that she 
thought some of it had gotten in her 
eye. When the doctor saw that th 
lower lid was full of small pieces o; 
glass he knew that they had been put 
there, but this the patient denied. He 
removed the glass and treated the eye 
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and asked the patient to return the next 
day. This she did, but asked to see 
Dr. J. P., and to him she said that 
Dr. Joseph had removed some glass 
from her eye on the previous day, but 
that she thought there must still be 
come in the eye; there was, some twelve 
or fifteen small pieces. Two days later 
she appeared at the office of another 
physician with the same story and the 
The glass was 
This ap 


same amount of glass. 
removed and the eye treated. 


a 
‘ 


< 


any 


CASE 
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parently satished her for the time being, 
for she was not heard of again until the 
following fall. In the fall of 1919 she 
stricken with abdominal 


was severe 


pains She had some symptoms of in- 
testinal obstruction and gave a history 
of not having had a bowel movement 
for four weeks 


did not believe, but she was put in the 


This, of course, we 


University observation. 


She was given 


inirmary for 
a barium meal and ex 


amined Stomach was _ apparently 





Drs. Curl and Culver—Roentgenogram of patient, showing carpet tacks, etc. 
in stomach and intestinal tract. 


ASE No. 2749. W. W. Negro, 

male, adult. Entered the hospital 

in a semi-conscious condition. At this 

time there were bruises about the face, 

the lips being badly swollen. There 

was no other external evidence of 
trauma. 

Radiograms were made and the ex- 
tensive fracture of the skull shown in 
the accompanying plates was found. 
The fracture line begins on the right 
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Fracture of the Skull 


FRANCIS B. SHELDON, M. D. 


Fresno, California 


near the occiput and extends forward 
across the frontal and back on the left 
to above the external auditory canal. 
On the right there is marked comminu- 
tion and depression. Along the frontal 
there is considerable separation. There 
was a temperature of 101° F. the sec- 
ond day, after which temperature was 
normal. Patient rapidly gained con- 
sciousness and at no time complained 


of pain within the head. The extent of 


normal. There was a definite delay at 
the ileocecal junction. She was watched 
very carefully by the nurses, whose 
records showed that for eight days she 
had had no bowel movement. This was 
checked up by daily fluoroscopic ex 
aminations and at the end of eight days 
there was still barium in the terminal 
portion of ileum and the colon 
filled. It was decided that she had ob 
structive adhesions about the cecum and 
Dr. Dean decided on a 

(ileum to sigmoid colon) 
This was done and the patient had an 
uneventful recovery. 


was 


short-circu:t 
operation. 


Eighteen months later, April, 192), 
the patient was taken with severe ab 
dominal pains with vomiting. It was 
thought that perhaps adhesions had 
again formed nullifying the previous 
operation, and it was decided to give 
barium enema to determine i! 
there was obstruction. The rectal tube 
inserted and the started 
with the screen well down over lower 
As the colon began to fil! 
the screen was moved upward when 
we noticed a large dense dark mas: 
occupying the region of the stomach 
The enema was stopped. 
examination it was found that the mass 
seen was composed almost wholly of 
carpet tacks. The patient and her 
father refused to permit an operation 
The case was brought to the attention 
of the Juvenile Court and an operation 
ordered. Drs. Dean performed a gas- 
trotomy and removed from the stomach 
one thousand and forty carpet 
tacks, twelve screws, twelve safety 
pins, all of which were open, and many 
other small metalic pieces. The tota 
contents weighed over two pounds. [he 
patient had an uneventful recovery anc 
has been perfectly well to date, almos' 
a year and a half since operation. 


her a 


was enema 


abdomen. 


Upon close 
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the fracture allowed it to give to an! 
pressure and this probably accounte¢ 
for the lack of pain. 

Later history gives the cause of t 
fracture as a brick bat striking him 
the face, the propelling force of whic’ 
was the arm of his intended. . 

This case is reported because of 
extent of the fracture, the manner © 





its occurrence, and the absence of & 
usual symptoms of skull fracture. 
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Tre following case is of interest be- 

cause of the pathology shown and 
because of the apparatus used in mak- 
ing the plate. It will be noted from 
the accompanying illustration that we 
are dealing with an hour-glass stomach 
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Hour Giass Stomach 
J. M. W. MORRISON, M. D. 


Manchester, England 


combined with an ulcer on the lesser 
curvature of the upper pocket The 
patient is a woman of fifty-one years. 
The apparatus used for making this 
plate was installed in Ancoats Hospi- 
tal, Manchester, England, in 1907. 
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It was the first x-ray plant in Man 
chester and is still in use. The technique 
used for making this plate was a six 
teen inch coil with a mercury gas break 
with one second, using 
duplitized film and intensifying screen 


exposure of 
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Radiography of the Os Calcis 


RAY A. WATTERS, B. S., A. M., Sc. 
Atlanta, Georgia 


jt IS the purpose of this paper, in 
the following series of radiographic 
reproductions of the os calcis, to illus 
trate what seems the simplest, most 
reliable, and easiest method of securing 
x-ray plates of this particular part of 
the human anatomy. The necessity of 
a position has a great deal to do with 
its invention; but the necessity for se 
curing a normal x-ray shadow should 
stimulate a certain amount of caution 
that the position will not be overesti- 


mated. 


The x-ray plate should present a 
picture of 
to make the pathology easily seen. In 
other words, the picture presented to 
the roentgenologist should be normal in 


contour, which is of the utmost value u 


such clearness and detail as 


determining both the normal and _ the 
pathological structure. [here are times 
when the technician finds radiography 
rather problematic from the standpoint 
of abnormal rather than normal 
shadows. A normal shadow is essen- 
tially the fundamental principle of all 
X-ray interpretation. It is absolutely 
impossible to secure a correct reading 
of plates that present abnormal shadows. 
There is but one way to overcome this 
error, and that is by establishing stand 
ard relations between the source of the 
rays, the sensitized plate, and the part 
subjected to examination. The opera- 
tor must ever bear in mind that often 
even a slight deflection in the relative 
positions of the target, plate, and part 
being examined will result in some dis- 
tortion which perhaps might render the 
plate of daubtful value and therefore 
useless from the standpoint of diagnosis. 





4 Fig. 1—Watters’ position for x-ray 
of the os calcis. 





Emory University, 


Experience has shown that the best 
results are obtained by closely adhering 
to standard positions; but it must be 
remembered that frequently these posi- 
tions will have to be modified to meet 
the need of individual cases. 

In presenting my position for the 
radiographic examination of the os 
calcis, I am not sure that it ts entirely 
new. | have not, however, been able 
to find printed literature describing this 
position, and I have never observed 
its use in any of the many x-ray 
laboratories that I have visited. I am, 
therefore, forced to conclude that radio- 
graphic examination of the os calcis by 
this position is not generally known 
and at the present time is not in use. 

The position most used at the pres- 
ent time for examination of the os calcis 
is that described in the “U. S. Army 
X-ray Manual” (see Fig. 2). This 
position 1s the standard position. The 
radiograph of the os calcis by standard 
position is secured by standing the 
patient on both feet. To illustrate: 
The right os calcis is to be examined. 
The right foot is placed on the plate, 
the left foot is placed firmly on the 
floor, approximately 24 inches in front 
of the right foot. The body is slightly 
bent forward, and the left knee is 
flexed anteriorly about 20 degrees. The 
right ~ remains firm; the leg, how- 
ever, is bent forward from the ankle 
(see Fi ig. 2). The target is run down 
within 20 inches of the plate; the tube 
is tilted to about 30 degrees. The 
central ray will enter over the tendon 
Achilles as shown by arrow in illus- 
tration. The result of this operation is 
shown in Figure 5. 

















| 


lig 2—Standard position for x-ray 
of the os calcis, 


D. 


The position herein submitted for 
your approval is less complex, and I 
believe more satisfactory than that of 
the now standard position. To illus- 
trate: The patient, lying on his back, 
's made comfortable on the radiographic 
table. The right os calcis is to be 
examined. The right foot is slightly 
elevated by placing the heel on empty 
plate boxes as shown in Figure |. The 
plate is placed directly under the heel, 
the posterior heel and tendon Achilles 
must rest firmly on the plate else the 
radiograph will be distorted. The foot 
is kept perpendicular to the plate. In 
a great many instances the patient is 
nervous and has a tendency to move 
the foot about, but this motion can be 
avoided by supporting the leg with 
sand bags. Two medium sized sand 
bags are sewed together by tape, which 
is of sufficient length to wrap around 
the phalanges and return to about five 
inches above the external malleolus. 
One sand bag is placed on either side 
of the foot, making a firm support for 
both foot and ankle. The target is 
drawn to about 19 inches distance from 
the plate; the tube is tilted 30 degrees 
toward the sole of the foot, making 
the point of entrance for the ray just 
above the heel (see Fig. 1). Results 
of this operation are shown in Figures 


3 and 4. 


It will be found that the technique 
is more easily acquired in the Watters’ 
position. It has been the experience of 
the writer that in some x-ray laborator- 
les it is next to impossible to make a 
radiograph of the os calcis by the 
standard position. If the patient is ex- 
periencing a great deal of pain, such 
as that from fracture, it is not advis- 
able for him to stand. The standard 
position is more easily executed in 
laboratories provided with movable 
tube stands, but if the tube stand 
mounted on the table the standard posi- 
tion is exceedingly difficult to execute. 
Usually a separate table must be pro- 
vided for the patient to stand upon. 
Should the radiographic table be used 
for this purpose frequently the patient 
is too close to the high tension circuit. 


In the Watters’ position the dis- 
comforture of the patient is eliminated, 
and the mechanism may be man‘pulated 
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with greater ease and accuracy (see 
Fig. 1). As to final results obtained 
in both the standard and Watters’ posi- 
tions little can be said. With careful 
technique a perfect plate may be had 
in either position. It will be remem- 
bered, however, that it is not advisable 
to dispense with the lateral view of the 
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foot in cases of this nature. The lateral 
view is made with the target centered 
over first metatarsal. 
CONCLUSIONS 

1. The Watters’ position is easier 
to acquire. 

2. The patient is always comfort- 
able. 


3. The mechanism is more easily 
manipulated. 

4. A correct and detailed shadow 
is obtained. 

5. The results are as good, if not 
obtained by the 


better, than those 


standard position. 





Pig. 3—Radiograph of os calcis, 


Watters’ position. 


Pig. 4—Radiograph of os calcis, 
showing fracture, Watter’s position. 


Pig. 5—Radiograph of os calcis, 
standard position. 


Treatment of Ulcers Resulting from Radiation of the Cervix 


LUGGISH ulcers of the cervix, 

which frequently follow application 
of radium are very difficult to heal and 
cause the patient considerable annoy- 
ance. 

The treatment of these ulcers has 
not been altogether satisfactory. Re- 
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R. C. FINLAY, M. D. 
Greenville, Miss. 


cently, however, I have found that the 


application of a small amount of 
powdered iodoform directly to the ulcer 
has given me excellent results. I apply 
the iodoform powder on a paper trowel 


through a bivalve speculum, after which 


c 


the vagina is packed with gauze. Ulcers 
treated in this manner heal much more 
quickly than any other method which | 
have tried and the odor is so scarcely 
noticeable that it is not objectionable to 


the patient. 
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From the interest already manifested, it is safe to 
assume that the commercial exhibit at the annual meeting of 
the Radiological Society of North America, to be held in 
Detroit, December 4th to 8th inclusive, at Hotel Statler, 
will surpass anything of its kind in the history of the organ 
ization. 


With all the available space sold and manufacturers 
and distributors of various appliances and apparatus clamor- 
ing that they be given room to show their wares, there is no 
question but that the capacity of the hotel will be taxed to 
the limit. 


In this connection, it is probably only fair to say that 
the attendance bids fair to outnumber anything previously 


Commercial Exhibit, Annual Meeting 


of record in the science of radiology. A very comprehensive 
and instructive scientific program is being arranged, a scien- 
tific exhibit to which there has been nothing comparable in 
the history of the Radiological Society is assured, reduced 
railroad rates under the identification certificate plan will be 
in effect, and with the wide recognition that is being accorded 
radiant energy in its various forms both as a diagnostic aid 
and therapeutic agent, the meeting is sure to bring together 
an unusual number of men from all parts of the United 
States and Canada who are seriously interested in science. 

The effort of the exhibitors will be to make their ex- 
hibits both interesting and educational. Each exhibit will 
be in the hands of competent men from whom information 
can be obtained without any embarrassment. 


Exhibitors 


Space No. |——Patterson Screen Co., Towanda, Penn. 


Space Nos. 2 and 3—Standard X-ray Co., 1932 N. Bur- 
ling St., Chicago, Ill. 


Space No. 4—Jno. V. Doehren Co., 208 N. Wabash 
Ave., Chicago, III. 


Space No. 5—Radium Chemical 

Annex, Chicago, III. 

The Radium Chemical Company of Pittsburgh will 
have on exhibit the latest apparatus used in connection with 
radium work, and will demonstrate several new methods 
for handling radium. The present tendency is toward sim 
plicity, and with that end in view, new instruments have 
been designed to simplify the handling and application of 
radium. 


Co., Marshall Field 


Following out the custom of having a radium con 
ference in Pittsburgh either before or after all national meet 
ings, we desire to announce that for this meeting the con- 
ference will be held from December | 1th to 15th, and all 
members of the Radiological Society are cordially invited 
to be present. 


Space Nos. 6 and 7—James Picker, Inc., 497 Lexington 
Ave., New York City, N. Y. 


Space No. 8—Sagamore Chemical Co., Inc., 213-15 
Water St., New York, N. Y. 
Sagamore Chemical Co., Inc., New York, American 


distributors for ““AGFA” x-ray films and plates, will have 


an elaborate exhibit, which is now being prepared abroad. 


Space Nos 9, 10 and 1 1—Engeln Electric Co., 4601-11 
Euclid Ave., Cleveland, Ohio. 


Space Nos. 12 and 13—vVictor X-ray Corp., 236 S. 

Robey St., Chicago, Ill. 

Chief among the apparatus which will be on display 
will be the new Victor Stabilized Mobile X-ray Unit, a 
recent Victor achievement, which is radically different from 
any type of x-ray apparatus heretofore offered to the pro- 
fession. The three most outstanding features of this new 
unit are the Stabilizer, Auto-Transformer Control and Cir- 
cuit Breaker. The merits of the Stabilizer are already ap- 
parent to the majority of x-ray users throughout the country. 
Not only does this device eliminate the disadvantages due to 
line fluctuations, but it furthermore means a considerable 
saving in tube and film costs, not to mention the freedom from 
worry, and the certainty of results which will accrue to the 
user. The Auto Transformer control furnished with this new 





unit provides for twenty-six separate control steps, thus giv- 
ing to the user a refinement of control that is truly ideal. The 
Circuit Breaker provided with this unit means not only pro 
tection to the tube, but also protection to the operator and 
patient. 

Another Victor development which will be on exhibit 
This new outfit is the 
result of considerable experimental work by Victor engineers 
and combines features which make for a stereoscope of the 
utmost economy, simplicity of operation, beauty of design, 
and above all, even diffusion of light over the radiographs to 


is an improved type of stereoscope. 


be viewed, resulting naturally in more certainty in diagnosis. 


The Victor line of Quartz Lamp Equipment wil! also 
be on display at the meeting. Both the Water Cooled and 
Air Cooled Lamps will undoubtedly attract the usual close 
attention on the part of the medical profession, but in addi- 
tion there will be on display the new mobile hospital unit, 
which is designed so as to be conveniently wheeled from 
room to room. 


Those in attendance at the meeting will also wish to 
carefully inspect the latest type of Victor High Frequency 
apparatus, a machine of portable construction. delivering 
sufhcient current for the treatment of any condition indicating 
the use of high frequency currents. 


Space No. 14—Buck X-ograph Co., 6629 Olive St., Rd., 

St. Louis, Mo. 

This exhibit will consist of a display of X-Ograph 
Dental Film Packets, X-Ograph Developing and Fixing 
Chemicals, the X-Ograph Contact Cassette, and X-Ograph 
Universal Dental Film Mounts, including a dental film 
mount filing device and film viewer, incorporating a decided 
departure from the old method of mounting and viewing 
dental radiographs. 


Space No. 15—U. S. Radium Corp., 58 Pine St., New 

York City, N. Y. 

In addition to a complete set of screens and applicators 
of most recent design, the United States Radium Corpora- 
tion will show two books prepared for it by the American 
Institute of Medicine. One will be a complete bibliography 
of radium literature which has appeared in the medical press 
both in the United States and abroad since radium has been 
used therapeutically. This volume will enable a doctor to 


locate articles on any subject by any individual, as it gives 
name of publication, volume and date. It is designed to be 
a real index to the literature of radium therapy, and as 
such fills a long felt need. 
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The second volume is ‘Abstracts of Selected Articles 
on Radium and Radium Therapy,” which includes ap 
proximately three hundred articles by leaders in this field. 
It is divided into thirteen sections and the articles are 
grouped as nearly as possible according to specialties, such 
as gynecology, dermatology, opthalmology and_ urology. 
The following quotation is taken from the foreword to the 
volume of abstracts: 

“In presenting to the medical profession this 
book of abstracts from articles on the medical use 

of radium, prepared for us by the American In- 

stitute of Medicine, we feel that we are repaying 

in part the innumerable courtesies and kind assist- 

ance given us by so many physicians all! over the 

world. The work is a very thorough one and will, 

we trust, be of service to users of radium who 

seek a ready reference to some of the world’s 

writings on this very important phase of thera- 

peutics.”” 

Dr. Victor F. Hess, head of the Physical Research 
Department of this company, has designed a small emana 
tion plant for use of two hundred milligrams and more of 
radium. This plant has solved a number of the difficulties 
which have hitherto confronted emanation users and occu 
pies a very small space. It can be operated by any physician 
or institution. After a thorough test it is now in active use 
in the hands of a radium therapist of very high standing. 
Pictures of this machine will be shown and a representative 
will explain any points of interest. 


Space Nos. 16 and 17—Liebel Flarsheim Co., 
Home St., Cincinnati, Ohio. 


Space No. 18—Sweetbriar Laboratories, Inc., 1220-28 

Hodgkiss St., N. S., Pittsburgh, Penn. 

This exhibit promises something of unusual interest in 
the way of work done with the new Sweetbriar screens. 
Space Nos. 19 and 20—Waite & Bartlett Mfg. Co., 53 

Jackson Ave. Long Island City, N. Y. 


Ou. IMMERSED Unit—This comes in a tank 2315 
inches long, 12 inches wide, 13 inches high. Mounted in 
the tank is the high tension transformer and a separate fila 
ment current transformer. Above this is placed the lead glass 
shield and 30 milliampere radiator tube. The unit is ship 
ped having the oil in a separate container. The tube goes in 
the regular crate. The tube holder, however, is arranged so 
that it is a very simple matter to put the tube in the lead 
glass shield and mount it in the tube holder, which ts perma 
nently attached to the under part of the cover. 

There can be an opening in the top of the box for the 
x-rays to come through, or it can be placed on the side. It 
can also be arranged so as to take the same shutter that is 
used with our fluoroscope. 

This unit can be mounted on a carriage under a fluoros- 
copic table, or it can be mounted between two uprights 
having a counter-balance adjustable for height. 

New Mopet RapioGRAPHIC AND FLUOROSCOPK 
TRANSFORMER WITH O!1L IMMERSED AUTOMATK 
THrRow HicH Tension SwitcH— This transformer is in 
a tank 16 inches long, 12 inches wide, 14 inches high. In 
this tank is mounted a high tension transformer, hlament 
current transformer and double throw automatic high tension 
switch. There is a double set of high tension terminals com- 
ing out of the top. When this is connected with the controi 
cabinet or control panel, the high tension switch is auto- 
matically thrown one way or the other, according to which- 
ever foot switch the operator steps on. This does away with 
having to stop to turn the high tension switch or to even 
give it any thought. A still greater advantage is that it does 
away with the oxidation which takes place in the filament 


410-16 
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circuit of the ordinary exposed high tension switch, causing 
trouble. 

New Mopert Contrrot CABINET FOR THIRTY 
MILLIAMPERE TRANSFORMER—The same equipment, in 
stead of being in cabinet form, the cabinet mounted on a 
slate base so that it can be readily placed against the wall. 

[his control cabinet can be used either with the fluoros- 
copic transformer or with the oil immersed unit. The switch- 
board o1 cabinet, contains the following: 

( oolidge meter, voltmeter and milliammeter. 

Auto-transformer adjustable in two-volt steps. 

\djustable overload circuit breaker with double silver 
sides of the line. 
itor which will keep the milli 
This is controlled by 


contacts opening both 
Automatic cu 

amperes constant at five or thirty. 
means of a two-way switch which is marked “Fluoroscopic 
ind X-ray.” 

[wo connections for floor switches to be used either 
the fluoroscopic transformer, 
ion oil switch. 


1 
nt regu 


’ ' 

sing!y or in combination with 
] | 

automatic | 1 te 


having an 

A plug connection for floor foot switch. This is ar- 
ranged so that it is impossible to use 30 milliamperes except 
when the switch is on the side which enables you to use the 
foot time switch. In cther words, you cannot possibly turn 
on 30 milliamperes with the ordinary foot switch. 

[here is another outlet which can be connected with a 
red light overhead so that when the foot switch is used the 
red light automatically goes out. 

New Moper G-U MassacHuse tts FLuoros- 
copic AND Bucky DiAPpHRAGM TABLE—This consists 
f a table having the Bucky Diaphragm permanently at- 
At one end underneath is placed 
an oil immersed fluoroscopic unit which 1s adjustable six 
Attached to the base of the Bucky is an 
upright which supports the oil tmersed unit, arranged so 
that the rays come out of the bottom of the tank. This is 
iccurately centered over the center of the Bucky so that 
ifter the operator has made a fluoroscopic examination, he 
can, without moving the patient, simply push the Bucky 
down to the other end of the table under the patient; the 
Bucky having been previously loaded wiht the film. The 
mounted at one end of the table if 
desired, so as to eliminate all wiring possible. 

New AND OriGinAL Mopet STeEREoscope— This 
is mounted on a counterbalanced stand so that the operator 
can sit down in a comfortable chair in front of it and make 


tached to it and movable 


! 
inches eac h way. 


control board can be 


his examination without any discomfort. 

The illuminating boxes are novel in construction, the 
curtains being placed inside , of them but being adjustable 
from the outside. This enables the placing of a cross-bar 
so that the films can be readily held in position without any 
difficulty. 

This apparatus stereoscopes very much easier than the 
ordinary type owing to the fact that the operator looks 
directly at one plate with one eye; while the other eye looks 
at the mirrored surface. It is hard to believe what a very 
great difference in clearness this arrangement results in 

Unitep States Army Morice Unit—This 1s the 
model such as was made up for the U. S. Army in con- 
junction with the late Professor John S. Shearer of Cornell 
University, and represents the result of his experience in 
France. It has been designed with a view to economy o! 
space without losing the advantages of universal adjustments 

This is in a cabinet 20 inches wide, 24 inches deep. 
36 inches high. There is a 35 foot service reel permanently 
attached in the cabinet to be connected with the electric 
light service. There is space so that a rotary converter can 
be used to operate up to ten milliamperes, and mounted in 
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this ynit. The sides are all removable, so that every part 
is accessible. 
This is a unit which every hospital should have. It 


will do all kinds of radiographic and fluoroscopic work. It 


is, of course, not suited for therapy or for instantaneous 
work; but it will answer the requirements of any small 
hospital. 

LATEST IMPROVEMENT ON 10 K. W. INTER 
RUPTERLESS MACHINE FOR AL1 ATING CURRENT 
This 10 K. W. Interrupt le Machine has been ‘mproved 


in the following way 


All makes of alternating curren 
have polarity indicators; so t t 


interrupterless machines 


en the apparatus is put 


into operation the operator 1s suppose d to look at the polarity 
indicator and then turn the pole changer switch one way or 
the other. If, however, he fails to do this and closes the 
operating switch, the polarity may be wrong and the possi 
bilities of puncturing a tube are very great. 


With this this is all absolutely 
It is simply impossible to turn on any high tension 
correct When 

If thi 
If, however, the peratol 


new irrangement, 
avoided. 


unless the polarity is the machine ts started 


1 


up there is a red light lamp lights up the polarity 1s 


wrong. neglects to iny at 
tention to it and goes 
nothing will happen, he simply cannot get any high tension 
He will then, of course, look to see wh 


h means that the pole changer should 


op pay 
thead ind closes the operating switch, 


it is the matter and 
notice the red light, whi 
be turned in the opposite direction. This device is exceed 


ingly simple and there is nothing whatever to get out of 


order. 
This 1s 


com 


This unit also carries 1uXtiilary contact. 


for use in making 
bination with the new electri 
electric-trip vertical p| 


scopic work with the new equipment, it 


iutomatic stereoscopic exposures In 


tubestand and 


-OSC opk 


} 


ite changer In order to do stereo 


simply necessary 


] 


to load the plate changer, place the patient in position, an‘! 


have the tube in position for the fu 
then simply closes the 
first exposure, and the instant it is over the tube will shiit 
During this period the 


ind the instant the second plate 


st exposure | he operator 


operating switch. This will make the 


| 


and the plate changer will 
time switch will reset itself ; 


re volve 


comes into position the second exposure will be made and 


cut off. 


Space No. 21——French Screen ¢ 496 McKerchey Bldg 


Detroit, Mich. 


Space Nos. 22, 23 and 24—Kelley-Koett Mfg. Co., Inc 
Covington, Ky. 

Space Nos. 25 and 26—Radium Co. of Colo., Radium 
Bldg., Denver, Colo. 
The Radium Company of Colorado will exhibit a 


complete line of radium applicators and accessories. in addi- 
lion to the usual instruments whi h ive been regularly fu 
nished with the will include 


numerous accessories of new designs. 


radium, equipment shown 


The gold needle with platinum-irridium tip has been 
discontinued and needles of platinum-irridium or non-co1 
rosive steel, are recommended. Possibly the most interesting 
development in needle design. will be the new short length 
non-corrosive steel needles containing five milligrams each. 
hese needle applicators, which are exactly one-half the 
length of the ten milligram needles and identical in external 
diameter, will be shown with accessories to facilitate applica 
tion. The advantage in using the short needles 
in conjunction with the standard Jong ten milligram needles 
will be demonstrated, with to the adaptability of 
standard screens. 


ol this design 


retey nce 
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A slender needle designed to contain three or five 
milligrams of radium element will also be included. Plat- 
inum-iridium needles of sufficient wall thickness to abserb all 
Beta radiation will illustrate the prevailing tendency in 
French design of such radium applicators. Brass capsule 
screens to contain needles have recently been added to the 
equipment not shown in the company’s catalog. 


Among new accessories for needles is a new type of 
needle introducer which has practically eliminated every 
difficulty in threading. The instrument is designed for im- 
bedding non-corrosive steel needles. It will be shown in six, 
eight, ten and twelve inch lengths. 


Another needle accessory is the flexible needle-holder, 
designed for use in conjunction with some standard form of 
operating cystoscope. This special needle introducer is sup- 
plied to meet a demand for a simple attachment for any 
standard instrument to avoid the necessity of duplicating the 
expensive lens system and other parts of the entire cystoscope. 
As an operating cysfoscope is invariably found in the urolo- 
gist’s armamentarium, the new accessory will probably meet 
with general approval. 

The result of considerable study and co-ordination of 
ideas obtained from numerous radium therapists will be seen 
in a new form of esophageal applicator. The chief advan- 
tage claimed is the simplicity of design. The instrument will 
be shown in various sizes to contain either glass radium- 
containing tubes or metal needles. 


A new form of metal lined carrying case for radium 
needles will be shown. This case has been designed to ac- 
commodate the wires attached to needles, thereby providing 
a satisfactory container to hold the needles when ready for 
ipplication. The number of needle compartments is made 
to meet individual requirements. 


Metal-covered plaques in the design of which a marked 
departure from existing practice has been made, will be 
shown with records to illustrate the advantage of the new 
instrument the older form of composition-covered 
plaques. The radium in the new flat applicator is distributed 
directly beneath a very thin layer of Monel metal, which 
permits the passage of approximately three times as much 
beta radiation as escaped through the much thicker layer of 
composition. These plaques are shipped in new lead-lined 
carrying cases which will also be included in the equipment 
shown at the Radium Company of Colorado booths. 


over 


Adaptable applicators have been designed to facilitate 
the application of glass tubes or metal needles in the treat- 
ment of skin conditions. Several types of these instruments 
will be shown, including applicators to hold two glass tubes 
in separate compartments, and instruments to contain five or 
more needles. In each instrument the primary applicator is 
held in position beneath a very thin layer of non-corrosive 
steel. 

Several forms of very practical distance applicators 
will be shown, including a special form of eye cup to hold 
radium tubes or needles at a distance of approximately 
twenty-five millimeters. The distance applicators and eye 
cup are supplied with special sheet-metal screens of various 
thicknesses. A convenient screen of gold-plated brass. 
moulded to fit the contour of the eye may also be mentioned. 


Among the general accessories will be included, Balsa 
wood for blocking radium away from the skin. It is an ex 
tremely light weight wood, highly recommended on account 
of the ease with which it may be cut to the required shape 
and also because it absorbs very little gamma radiation. A 
specia! grade of Kerr's Dental Compound, Bronze Ligature 
Wire for radium needles, sheet-lead in various thicknesses 
and special forms of pure rubber tubing will also be ex- 
hibited. 
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The above mentioned articles are some of the new ac 
cessories which, together with the other instruments that the 
company has regularly furnished its clients, will be demon 
strated by representatives, who will be in attendance at 
booths twenty-five and twenty-six during the entire session 
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of the Radiological Society meeting. 

Space Nos. 27, 28 and 29—Acme X-ray Co., 341-51 W. 
Chicago Ave., Chicago, Il. 

Space Nos. 30, 31, 32 and 33—Wappler Electric Co.., 
162-84 Harris Ave., Long Island City, N. Y. 
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The Radiological Clinic of the Phila- 
deiphia General Hospital. Joseph 
C. Doane, M. D., Mod. Hosp., 
19:213, September, 1922. 
HILADELPHIA has the honor of 
being the first city in this country 
to purchase radium for the treatment of 
neoplastic disease in a municipal hospi- 
tal. 
The staff of this radiological clinic 
consists of a dermatologist, surgeon, 


urologist, gynecologist, _ radiologist, 
laryngologist, oral surgeon, internist, 
pathologist. physician, and __ senior 


assistant medical officer. 

The staff with all its assistants holds 
a regular staft meeting weekly. F.ach 
chief has a designated hour for con- 
ducting his clinic when all treatments 
are civen and return cases examined. 

Two visiting physicians are in gen- 
eral charge, one in charge of diagnos 
tic work and one in charge of therapy. 
A full time radiologist with his assistant 
follows up the treatment and supervises 
dressings. He is responsible for placing 
and removing all applications. 

A graduate nurse is in charge of the 
clinic and there is also one on each 
ward with as many pupil nurses as the 
occasion may call for. 

Eighty hospital beds are provided in 
the hospital proper and in addition there 
are two four-bed wards located in the 
clinic suite for the use of ambulant 
patients. 

The clinic is equipped with a high 
voltage machine having a twenty-inch 
spark gap. Two grams of radium have 
heen purchased for therapeutic use. 
The physical laboratory consists of an 
emanation room, a technical too! shop 
for constructing apparatus and instru 
ments for use in radium treatments, a 
measuring room and a_ preparation 
room. 

A physicist, a technician and a glass 
blower are employed in the transfer of 
nure emanation from the radium solu- 
tion in the laboratories. 

The cooperation of all members of 
the medical profession is sought in order 
that cases shall be earlv referred for 
treatment. Benign as well as malignant 
growths are referred to the clinic. The 
electrothermic method of coagu!ation is 
used for removal of sloughs in ad- 
vanced cases of malignancy. 

Six research problems have already 
been started with the cooperation of the 
radiological devartment, and a radio- 
logical library located in the radiologi- 
cal research room of the laboratory is 
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} 


being collected to facilitate research 


work. 


The Value of Radium in Gynecology 


John A. McGlinn, M. S., M. D., 
F. A. C. S., Therap. Gaz., 46: 
609, September 15, 1922 

HE EVILS of  over-enthusiasm 


upon the subject of radium therapy 
are first commented upon by this author, 
but he adds: ““Negative 
result from the failure of the skeptic to 


h irm W ill also 


use it in cases when it is distinctly of 
Equally bad 


results are apt to obtain from the use of 


greater value than surgery 


| 
radium by the surgeon who knows pe! 


vic pathology and diagnosis, but noth 
ing of radium technique, as by the 
radiologist who knows radium tech- 


nique, but nothing of pelvic pathology 
and diagnosis.” 

A trained radiologist working 
the ideal pro 


with 
a trained gynecologist is 
cedure, but when this is out of the 


ouestion then each specialist must per 


fect his knowledge of the ot! ! specialty 
if he is to do his duty by his patients 
Radium banks, { prone ly con 


very useful purpose, but 
ately to 


ympetent 


trolled. serve a 
if they rent radium indiscrimi 
the competent and the in 
radiologist alike they are a 
the vublic. 


menace to 


In general radium has proved of 


distinct value in the treatment of ma- 


pelvic structures 


} 


enor 


l'gnant disease of the 
uterine fibromata, uterine rhage 
leukorrhea. 


. . 
In regard to malignancy he 


Savs: 
Radium in a true sense is not a com 
petitor of surgery; it is simply a most 


valuable addition to our armamentar 
ium in the 
gynecological cancer.” In lat 
there is nothing which gives 
liant 
alone can decide whether radium should 
t 


treatment of inoperable, 
cases 
uch bril 
results is radium Experience 
supplant surgery in operable cancer o 
the cervix; time enough has not elapsed 
as yet to make positive and conclusive 
with The 
present radium in the 


statements regard to this 
author at 
growth and 
hysterectomy. 
will eventually supplant 
the time is not yet. 

In cancer of the bod 


uses 
follows this with radical 
He believes that radium 


urgerv, but 


surgerv is the method of choice In 
that of the vagina and vul idiu 
and x-ray therapy e the preferable 


forms of treatment 
X-rays and radium will cure 
tumors of the uterus in properly selected 


fibro 
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cases, but this is a very important quali- 
fication. In general, radium should not 
be used in infected tumors or in those 
with infected adnexa; in_ necrotic 
tumors; in those associated with ma- 
lignant disease of the body of the uterus 
ol diagnosed malignant changes of the 
tumor itself if still operable; in young 
women if avoidable by surgery; in 
stony hard tumors; in very large 
tumors or those causing distressing or 
dangerous pressure symptoms. 

In uterine hemorrhage “‘radium is a 
prompt hemostatic for all 
uterine bleeding not due to cancer, 
fibromata, other neoplasms, retained 
secundi, or periuterine inflammations. 
* * * In the myopathic and endo- 
crine bleeding in younger women it 
should be used only after other meas- 
ures have failed to effect a cure.” 

In cases of cervical leukorrhea 
radium in small dosages is useful, but 
the age of the patient is here a factor 
as in the lesions discussed above. 

“Radium is the greatest addition to 
gynecic therapy in a generation. Used 
when indicated in the proper manner 
it is a wonderful servant; when en- 
thusiasm for its use warps judgment it 
is a bad master.” 


sure and 


Roentgen Treatment of Carcinoma of 
the Portio Vaginalis. Dr. Martius, 
Bonn. Deutsche med. Wcehnschr, 
48:977, July 21, 1922. 

CASE of inoperable carcinoma is 
here reported. The patient, 59 
years of age, had a very large tumor 
extending a finger length back of the 

introitus vaginae and there was a 

spreading infiltration of the pelvic wal! 

of at least the thickness of the thumb. 

This .case treated with both 
radium and roentgen rays. Forty-five 
milligrams of radium element with one 
and one-half millimeters of brass filter 
were used. The exact location of the 
tumor underneath the skin was de- 
termined by the aid of a specialized 
form of compass with curving ends. If 
the extreme point of one leg of the 
compass is brought to rest over the in- 
travaginal growth the other end will, 
upon closing the compass as far as the 
hody surface permits, rest upon the 
skin just above the growth and the dis 
tance 1s then calculated by mathematica! 
formula. Not more than hve fields ar 
used and these are located upon the 
ebdomen, the back, the gluteal regio: 
and that of the vulva. The dose must 
be so calculated that when it reache 


was 
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the tumor it will have the same in 
tensity as an erythema dose has at the 
surface. 

Treatment of this patient had been 
begun six months before the presenta- 
tion of this paper and at the time of 
presentation she was clinically cured 
and had 
weight. 
Many physicians take the attitude that 
roentgen treatment of inoperable cases 
of carcinoma of the uterus is not worth 
while. The that not 
only is treatment in these cases de- 
cidedly worth while, but that the physi- 
cian who fails to advise this treatment 


gained eleven pounds in 


author believes 


is not doing his duty. 


Roentgen Ray Therapy in Disturb- 
ances Due to the Menopause. Franz 
Groedel, M. D., Frankfurt. Muen 
chen. med. Wehnschr., 69:423, 
March 24, 1922. 

ISTURBING symptoms often per- 
sisting for years after cessation of 
often leading to 


the menopause, and 


mistaken diagnoses, are an unnecessary 
drain upon the patient's health and 
general well being. 
The author of this article believes 
that these symptoms are largely due 
to functional derangement of the glands 
of inner secretion, especially of the 
ovary, and he cites a number of ob- 
servations in support of this theory. 
Roentgenotherapy of these cases is 
advocated by the author 
vielded good results in his practice. 
Stimulating doses of the rays are given 


and has 


the ovaries. 


Roentgenotherapy of Tumors of the 
Hypophysis and of Gynecological 
Lesions of Hypophyseal Origin. Dr. 
Blumberg, Berlin. Muenchen. med. 
Wehnschr., 69:739, Mav 19, 
1922. 

THE HORMONE theory of thera- 
peutics, although only in its in- 

fancy, is exerting considerable influ- 

ence. 

Raying the pituitary body was first 
wacticed by Gramegna and Beclere 
nd later by Gunselt and Kueppferle. 

Szilly, Darier, Fleischer and Juengling, 

s well as Schaefer and Chotzen, used 
is form of treatment for tumors of the 

hypophysis, and for gigantism and 

cromegaly. Lately (1921) Fraenke! 
nd Geller in treating certain gyneco 
ogical disorders have made use of this 
ime method because experimental and 
inical studies have led them to the 


conclusion that certain of these dis 


ders have their origin in a disturbed 
inction of the hypophysis. 

The author has used the method 
with good results in several cases (one 
ol tumor and three of dysmenorrhea ) 
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and believes that the method will con- 
tinue to prove of value. 


End-Results of Operations for Cancer 
of the Breast. Frank E. Bunts, M. 
D., Ann. Surg. 76:341, Septem- 
ber, 1922. 

LC ND-RESULTS gathered from the 

bs available records of his own cases, 

which number 600. are the basis for the 
conclusions reached by this author. 


He states that tyne of cancer, age 
ard hereditary predisposition of the 
patient all influence the results in any 
series of cases and that unless statistics 
are grouved with these factors in mind 
thev are of little value in arriving at 
conclusions as to end-results. 

His conclusions are: ““(1) The suc- 
ceesful treatment of cancer of the breast 
»s of any other condition should be 
strictly (2) The ulti- 
mate secuelae depend more upon the 
stage and dissemination of the growth 
when it is presented for treatment than 
unon any defined method of operation. 
(3) Greatly increased data regarding 
the value of pre and postoperative use 
of the x-rav and of radium are reauired 
before final conclusions can be drawn, 
although there seems to be little doubt 
of the value of radium applied directly 
in the axilla. (4) The substitution of 
the x-rays or of radium for surgica! 
treatment cannot safely ke considered 
at the present time. (5) The early re- 
moval of any growth remains the one 
and only sure method of treatment.” 

He states that in his earlier cases he 
gave postoperative x-ray treatments as 
a routine procedure, but later discon- 
tinued them because there seemed to be 
unusually rapid recurrences in many 
cases so treated. “With the establish- 
ment of more certain methods for meas- 
uring the dosage, we have tentatively 
resumed the use of the x-ray and are 
carefully watching the results. The use 
of deep x-ray therapy in the treatment 
of cancers of the breast to the exclu- 
sion of operation opens a hopeful, but 
thus far non-productive, field of specu- 
lation.” 


individualized 


Results of the Treatment by Radiation 
of Primary Inoperable Carcinoma of 
the Breast. Burton J. Lee, M. D., 
Ann. Surg., 76:359, September, 
1922. 

BREAST clinic was established 
in Memorial Hospital, New York 

City, in the fall of 1919, and a sys- 

tematic effort has since then been made 

at this institution to study the whole 
problem of carcinoma of the breast. 

All patients included in this presen! 
report have been admitted during the 
years 1918-1920. The last case began 
treatment sixteen months ago. 








A primary inoperable carcinoma of 
the breast is defined as one in which 
appears one or more of the following 
factors: Fixation of the breast tumor 
to the chest wall; involvement of the 
supraclavicular nodes; definite involve- 
ment of the opposite axillary nodes: 
diffuse subcutaneous nodlues; diffuse 
inflammefory carcinoma involving a 
considerable skin area; chest metas- 
tases—pleural or mediastinal; more re- 
mote metastases. “All surgeons will 
not. perhaps, be in accord with these 
indications of inoperability.”’ 

The rate of growth of these primary 
inoperable carcinomas can be consider- 
ably checked with consequent regres- 
and sometimes disappearance, 
while involved nodes in the axi!lary or 
suvraclavvicular regions will likewise 
often regress and often disappear. A 
fixed breast tumor may be rendered 
mobile and thereby operable, so elim- 
inating subsequent ulcer. Relief of pain 
in some measure, sometimes very 
marked relief over a, considerable 
period, follows radium. 

The author’s technique for radium 
and for roentgen treatment is given in 
the original paper. 

In his general conclusions, besides 
the points already mentioned above, he 
includes the following ones: “The pa- 
tient must be kept under constant clini- 
cal observation. The type of radiation 
must be properly selected for each in- 
dividual case; no routine prescription 
will suffice. Overtreatment by radia- 
tion must be avoided. Very advanced 
cases are unsuitable for any form of 
treatment. The palliative operation fol- 
lowing properly planned radiation is 
of service in well selected cases. A 
cooperating social service department 
makes a follow-up system effective and 
gives humanitarian relief to the hope- 
less cases. The results to date are very 
gratifying and encouraging. As the dis- 
ease itself and the technique of radia- 
tion becomes better understood, we be- 
lieve that more and more satisfactory 
results will follow and that the possi- 
bility of the still further control of the 
disease bv radiation may ultimately be 
realized.” 


sion 


Disturbances in Mammalian Develop- 
ment Produced by Radium Emana- 
tion. Halsey J. Bagg, M. D., Am. 
J. Anat. 30:133, Jan. 5, 1922. 

A DEFINITE quantity of common 

salt was exposed to a compara- 
tively large amount of radium emana- 
tion, and to the radio-active salt thus 
obtained sufficient water was added to 
make a physiological solution. Preg- 
nant rats were injected subcutaneously 
in the shoulder region and intravenously 
through the caudal vein with three to 
four minims of this solution which ex- 
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hibited ali the known phenomena of 
radium metal; alpha, beta, and gamma 
rays were present, the alpha rays pro 
ducing the greatest physiological effects, 
it is thought. Five millicuries w 
found to be the maximum amount ap 
plicable for the aims of this experiment 
In a second method gamma ray 
radiation was applied through the ven 
tral wall of pregnant rats at nearly fu! 
term. An amount of emanation wa 
used equivalent to one and one-hal! 
grams of radium metal, filtered by ty 


] 


‘ 


millimeters of lead and one-half mil!i 
meter of silver, the source of emana 
tion being one centimeter away from t! 
animal. A dose of 1300 mc. hou 
produced developmental arrests in tl 
embryos, but did not kill the pregnant 
animals. Doses as high as 2900 m 
hours were successfully used in son 
cases. Embryos were killed by ether 
and histological material was secured at 
various periods after treatment. Tissues 
were fixed in 
stained with hematoxylin and eosin 

The report of this study covers 18 
pages of text. The author's conclusion 
are: 


Bouin’s solution and 


1. The marked selective action o! 
radium emanation on fast growing em 
bryonic structures was noted in these 
experiments. 

“2. Very decided developmental a: 
rests occurred in the differentiation o 
the nervous and reproductive systems o! 
mammalian embryos exposed to radia 
tion toward the end of pregnancy. 

“3. Experimental animals with 
greatly reduced, or practically no neo 
pallium, gave apparently norma! neuro 
logical behavior, except for blindness 

“4. Radium emanation used either 

in the form of a radio-active solution 
injected into the adult female, or em 
ployed as an external gamma ray radia 
tion, produced marked areas of ext: 
vasation in the subcutaneous connective 
tissue of the developing young. This 
suggests that the action of 
emanation might be selective upon the 
endothelium of blood vessels. 
“5. Extravasations occurred in the 
developing young of females treated 
with radio-active solutions a conside1 
able time before fertilization, and sug 
gests that in some way the faculty o! 
the later developing embryos to form 
proper blood vascular endothelium had 
been interfered with. 

“6. The results so far obtained in 
dicate that gamma ray radiation is a 
physical agent admirably adapted to 
the study of experimentally produced 
developmental arrests in mammalian 
embryos. 

“7. When women are subjected to 
therapeutic irradiation, especially dur 
ing the early stages of pregnancy, the 
clinician should be forewarned con- 


‘ 


radium 
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cerning the possibility of producing very 

grave disturbances in the developing 

child - 

Some Effects of Radium Emanations 
on White Mice. Drs. Kanematsu 
Sugiura and Gioacchina Failla, J. 
General Physiol., 4:423, March 
20, 1922. 

Mit 

soon after birth and during the 
period of rapid growth. Control ex 
periments were carried out under identi- 


were exposed to radium rays 


cal external conditions upon animals as 
nearly as possible like the radiated ones. 

[he radium emanation, mostly beta 
rays, was inclosed in glass tubes which 
rested upon a very thin sheet of mica 
lly suspended at a distance of two 
centimeters over the animal, which lay 


on a cavity covered by another very 


rigl 


thin sheet of mica. Exposure was over 
the central dorsal region or over the 
head, for five minutes in every case. 

\ dose of 2.4 mc. hours, fraction- 
lly applied for a period of eight weeks, 
iccelerated the growth; the weight of 
the irradiated mice exceeded consider- 
bly that of the controls until the 
twenty-seventh week, when weights of 
the two groups became about the same. 


\ dose of 11.5 me. hours had no 
eflect on body weight, but caused the 
eyes of the new born mice to open from 
12 to 24 hours earlier than did those 
of the controls. A dose of 29.9 mc. 
hours markedly decreased the growth 
until about the forty-fifth week, when 
the average weight of the radiated mice 
became about the same as the controls. 

A dose of 31.6 mc. hours resulted 
in death the twelfth day; one of 36.5 
me. hours resulted in death the ninth 
d iy. 

A dose of 2.4 mc. hours, though 
producing no visible skin changes, ren- 
dered female mice permanently sterile. 
The males, owing to the fact that under 
the conditions of these experiments the 
reproductive organs were farther situ- 
ated from the source of radiation and 
better protected by intervening tissues 
than was the case with the females, 
were not rendered sterile even temporar- 
ily by any dose, even one close to the 
lethal dose. 

The Effects of Radium Rays on 
Metabolism and Growth in Seeds. 
Alfred C. Redfield and Elizabeth 
M. Bright, Laboratory of Physi- 
ology, Harvard Medical School, J. 
General Physiol., 4:297, Jan. 20, 
1922. 

ADIATION of radish seeds with 


beta and gamma rays showed that 
while germination was delayed and 
sometimes prevented entirely, the seeds 
were not killed. This latter fact was 


proved by their undiminished produc- 
tion of carbon dioxide. 

The observation is made _ that 
“Changes in the rates of carbon dioxide 
production and cell division do not al 
ways go hand in hand; one may be in- 
creased by exposures which retard the 
others. * * * Malformations of 
embryos must be due to an unequal! 
effect on various processes which go on 
side by side. If all processes were 
affected alike their courses might be 
run more rapidly or more slowly, but at 
any instant the conditions of equilibrium 
in the tissue would not be abnormal. 
It is the specific action of radiations on 
certain physiological processes in con- 
trast to others which accounts for the 
characteristics of their effects. * * * 
Consequently, it is unjustifiable to make 
any general assumption concerning then 
action on the chemical changes of liv 
ing matter as a whole.” 





Action of Beta Rays of Radium on 
Excitability and Conduction in the 
Nerve Trunk. Drs. E. S. and A. C. 
Redfield and A. Forbes, Am. I. 
Physiol., 59:203, February, 1922. 
HIS is a study of the effects of 
excitability and conduction pro 

duced by exposing the nerve trunk only 

(of the frog) to radiation. Controls 

were used throughout. The source of 

the radiation was radium emanation in 
amounts from 12 to 180 mc., accord 
ing to the experiment under way. The 
emanation was inclosed in glass tubes 
approximately | mm. in diameter and 

7 to 15 mm. in length; consequentls 

the effects were due to the beta and 

gamma rays, the former predominating 

Very intense radiation with beta 
rays, it was concluded from these ex- 
periments, destroys the functional ca- 
pacity of a nerve trunk. It is interest 
ing to note that cells in mitotic division 
are supposed to be especially sensitive 
to radiation and that of all tissues the 
nerve tissues are perhaps the farthest 
removed:from the capacity of mitosis. 

It was further concluded (2) that 

in the nerve trunk “there may be a 

marked latent period between the 

termination of radiation and the loss 
of function * * (3) The dis 
turbance of function is one which in 
volves both conduction and excitability 

* %** * in the early stages at least 

conduction occurs with a decrement s 

that an impulse set up in the middle o 

the improvised region will be conductec 

through the remainder of it, while on: 
set up outside of this region will fail to 

pass through the whole of it. * * 

Effects on excitability are shown when 

the stimulation is applied in the radiated 

region. In several experiments with an 

intensity of radiation so moderate as ‘0 

produce the disturbance very gradually, 
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a slight increase in excitability was 
found, followed by a fall. In the ma- 
jority of cases, especially in those in 
which the radiation was more intense, 
the first and only effect of the rays was 
to decrease excitability and this de- 
crease usually occurred before conduc- 
tion had been so far impaired as to es- 
tablish a complete block to any impulse 
set up proximal to the radiated region. 
(5) Correlated to the loss of function 
of the nerve trunk is a stiffening of the 
tissue, and this more 
marked the greater the radiation. Mic 
roscopic examination reveals fatty de- 
geration of the myelin sheath.” 


appears to be 


Factors Which Determine the Concen- 
tration of Calcium and of Inorganic 
Phosphorus in the Blood Serum of 
Rats, Dr. Benj. Kramer and John 
Howland. Bull. Johns [opkins 
Hosp., 33:313, September, 1922. 

“PrHE concentration of neither ele- 

ment has been distinctly increased 
beyond normal limits, either as the re- 
sult of various additions to the diet or 
the use of physical agents. It seems 
fair to assume that this cannot be done 
by either of On the 
other hand, it is possible to reduce the 


these methods. 


concentration of these elements in the 
serum by feeding diets containing an 
insufhcient quantity of the respective 
elements.” 

It was found that starvation, the ad- 
dition of phosphorus to the diet in or- 
ganic or inorganic form, the addition 
of fat to the diet, or exposure to radia- 
tions from various sources vielding wave 
lengths of less than 3000 Aengstrom 
units will increase the serum phosphorus 
to a marked degree. 


Blood Change in Myelogenous | eu- 
kemia Following Radium Trrat- 
ment. B. R. Whitcher, M. D., 
Bost. M. & S. J., 187:350, Sep- 
tember, 1922. 

EUKEMIA, its history, pathology 

and treatment is discussed in this 
paper and a case report is given. 

Judicious and persistent use of x-ray 
or radium has been shown to have a 
markedly beneficial effect on the pa- 
tient’s health. Medication by benzol 
is also of benefit but the effect is not 
o marked as that following radium or 
X-ray. 

Gilbert, Paris, reports that the cure 
by these agents is not ordinarily perma- 
nent and that the effects progressively 
decrease after the first “cure.” Pea- 
body reports practically to the same 
effect, as does also Gulland, who adds 
that radium treatment is preferable to 
X-ray because benefit from it is more 
quickly apparent and more certain than 
from x-rays. Metcalf regards radium 
treatment as excellent for this disease, 
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but believes the doses must be massive 
and frequent, otherwise abnormal ac- 
tivity is stimulated. 

In summing up his observations, par- 
ticularly those upon the case reported, 
the author says: ““The observations 
show, on the one hand, that the appli- 
cation of radium in myelogenous leu- 
kemia does produce an apparently bene- 
ficial effect on the patient, if the amount 
of radium applied is regulated with 
caution, as the leukocyte count is re- 
duced to nearly its normal level, the 
myelocytes are greatly decreased, and 
at times made to disappear altogether, 
the blood is brought to a more nearly 
normal appearance, and an apparent 
general improvement takes place in the 
patient's clinical condition. But the 
treatment needs to be given at regular 
intervals. On the other hand, the study 
of this case indicates that radium is a 
factor frought with danger, and that 
caution is necessary in regulating the 
amount to be applied, lest an excessive 
amount of radium or too frequent ap- 
plication may cause undue destruction 
of the leukocytes, and so injure the re- 
productive powers of the bone marrow 
that a rapid leukopenia and anemia re- 
sult. 


“While Mr. Metcalf in his treatment 
of myelogenous leukemia with radium 
has applied it over the sternum and epi- 
physes of the femora, and humeri, as 
well as over the enlarged spleen, it has 
been deemed of late, here at the Post- 
Graduate Hospital, to be a better pro- 
cedure to apply the radium over the 
enlarged spleen only, and the lymph 
nodes, if enlarged, but to let the bone 
marrow alone, until the myelocytes have 
entirely disappeared from the blood. 
There appears to be danger that in 
treating the bone marrow at the same 
time, its power to produce new red cells 
may be weakened so that the red cells 
and hemoglobin decrease along with 
the leukocytes. However, much more 
experience will be required to ascertain 
exactly the effect to be expected and 
the best mode of applying radium ther- 
apy in this disease.” 





Hits and Misses in the Diagnosis of 
Skin Eruptions. C. Piper, M. D., 
Johannesburg, South African Med. 
Rec., 20:268, July 22, 1922. 


N A DISCUSSION of psoriasis the 


author cautions against the adminis- 
tration of arsenic subsequently to x-ray 
treatment, since, even months after 
treatment, it may excite a very marked 
erythema. 





A Criticism of Recent Interpretations 
of Annular Shadows in Lung Roent- 
genograms. M. P. Burnham, M. 


D., and Philip King Brown, M. D., 








Am. Rev. Tuberc., 6:469, August, 
1922. 
CCORDING to the authors’ views 


all annular lung shadows should 
be considered cavities until study by 
every possible means justifies some other 
interpretation. 


} 


They disagree with Sampson, Herse 
and Brown, and also with Amberson, 
all of whom consider these annular 
shadows to be indicative of pleural dis- 
ease. Drs. Burnham and Brown say: 
“We believe that the theories advanced 
by these authors are interesting, but 
wholly unconvincing and unsupported 
by proof of any kind, and particularly 
not by autopsy.” 


By means of a device which makes 
films of the lung routinely in one-for- 
tieth of a second, thus cutting to a mini- 
mum transmitted motion from the heart 
and aorta, they have secured greatly 
increased detail in films. A perfectly 
definite opening of a bronchus into a 
cavity, at or near its lowest point, has 
been observed in three cases of annular 
lesions of unusual type. The authors 
find that in certain cases cavities may 
form rapidly and disappear the same 
way. 

The effects produced by artificial 
pneumothorax in unilateral cases, the 
authors believe, offers additional proof 
that they are right in their conclusions. 
“This is especially applicable to the 
ring shadows in the upper third of the 
lung, where the shoulder joint and spine 
prevent the taking of lateral views. If 
these shadows be _ pneumothoraces 
bound by adhesions, it will be made 
plain when the adjacent lung is col- 
lapsed.” If adhesions hold the entire 
apex in place the outline of shadow 
or cavity is frequently altered. Even 
the successful but incomplete compres- 
sion of the lung may not collapse an 
unquestioned cavity on account of the 
rigidity of the cavity walls. Serial 
plates after the addition of more and 
more air show two things that are sig- 
nificant, namely, a lessening of the size 
of the cavity or alteration of its shape, 
and a change in location, neither of 
which would take place if the outline 
in question were due to adhesions be- 
tween lung and wall. 





X-rays in the Diagnosis of Gastro-In- 
testinal Diseases in Childhood. H. 
Martin Berry, M. D., Practitioner, 
119:99, July, 1922. 

N CHILDREN the limits of normal! 
variation of shape, size, position and 
function of the stomach are much wider 
than in the adult. The normal adult 
shape is not even approximated until 
after the second year of life, usually 
much later, and the stomach lies higher 
and more transversely in the abdomen 
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with — the pyloric directed 
farther backward 

It is not generally recogni ed that a 
] 


opening 


bismuth meal examination is uab! 
for any but the adult patient. This 
to be regretted for the examination 
the child by this means yields at time 
very valuable information. 

The emptying time cannot be gauge 
as in adult stomachs: in a norma! child 
food will be seen in the duodenum in a 
few minutes and usually the ereate 
part will be expelled in from ore ai 


one-half to two and one-half he 


yu 
though the remainder may linger a 
time. 

Also, in the child, the mechanism 
empting differs—there are no definit 
waves of perist ilsis as in t! idult 
stomach and the food seems to be ex 
pelled by contraction of the stomach 
Decided perl taltic waves in 
the infant stomach indicate obstruction. 


just as in adults. Functional 


a whole. 


the pylorus can be observed and this 1 
of value sometimes in indicating th 
need of Rammstedt’s operation, which 
has been successfully borne by infant 
Carcinoma of the gastro-intestin 
tract in children is very rare, thoug! 
Gastric ulcer 1 
| eo ve 
has twice encountered diaphragmati 
herria of the stomach in child 
Many problems of infant feeding 
sophisticated 1 


it has been found 
more likely to be found 


may be solved by the 
of the x-rays. The effect of chang 
of diet on gastric motility may be 
studied by the addition of a small qu 
tity of bismuth to the food, and the su 
aquk kl, 
determined. The presence and amount 
of gas in the digestive system can also 
be studied by the x-ray 

Diminished nutrition is often due to 
the distension of the stomach bv ge 


‘ 


ahility of prescribed diet thu 


which may h ive been sw illowe 1 (a 
] 


or produced by fermentation « ry 
Of course, some gas 1s 


Interesting facts re 


regurgitation. 
normally present 
garding posture in feeding have been 
brought to light by x-ray study. The 
erect position is the best for feeding be 
cause less air is then introduced into 
the stomach. 

Malposition and adhesions may be 
distinguished. Enlarged mesenteri 
glands may simulate gastro-intestinal 
pathology and can be detected by the 
x-ray. It is also useful in detecting 
ves‘cal and renal calculi which may o 
cur in early life. 


The four abstracts following a 
from a symposium delivered at the firs! 
Bilingual Congress of Radiology and 
Physiotherapy. held in London thi 
past spring and proposed to be held 
annually in France, Belgium er Eng 


land. — 
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Discussion of the Norm Stoma and sar to give a standing solution: 


Drs Lebon ind { olom! Pai to 


‘OO grams ol water are added 


Arch. Radiol. & Elect 74294 bel using. 

July, 1922 [he examination of the patient starts 
T 1S DISCUSSION t d \ ty m., and a second examination 

der the head : t | p. m. Later in the after 
Described by t ' ! t examinations are repe ited. No 
Radiologix Exar t i t and food drink 1 illowed between the 
Adult Stomachs | vt nd the second examinations. 


. 
examinations are made in the 


he ut! tior nd plates are made 
( ted (tra te \ few hours retention 1s 
1 ith it n 
bottom and from | f economic reasons the 
t form olf al | d is little used 
ttomists used | made to have the 
7 dult stor r physician present at the x-ray 
Che adult ston tion, but if this is impossible all 
es vertically é | and laboratory records are 
the left of the med 1 before the x-ray examination 
majority of « $ fal 
pital f | 
The py us { ; Stomac] 5 \. Reid, 
nt | ) kK ( M. G., Arch. Radiol. 
disk at the third & | troth., 27:52, Tulv, 1922 
bi : ind is located t { A ITHOUGH the ideal eXamina 
type of normal stor ah sts of exhaustive screen 
pears either to the t t . plemented hy plates, 
one of the two pa t es that because of the 
Che lowest line t] entgenol« t ittend 
does not descend below | that frequent screening of patients, 
joins the tips of t t est nation sh d be used as 
however full the stor \ N consistent with reliable 
mal contractions © on He believes that the seria! 
ment, about three per 1 lt method will in most cases vield 
begin with the a t \ formatio but when the 
the lower level of the st a3 I esorted to that the ut 
mal stomach dos t ! ble y tective measure should 
ence of food by any J 
evel H lieves that it is quite pos 
[he norn ton by t to nt n automat devic e by 
x-ray will lie in tien can be accomplished 
following lines: A s the hand in the path 
below, the iliun t Ir: his own laboratory he 
passing through the ral ut a method in which serial 
it the 1 y| t the 1 ( ( t ! e m ide t inter ils of 
the two pal ister { i king s xX 4 by 5) inch 
[he same type | by 10 inch plate 
employed routinely { H y improving this method to 
preparation- ol é t jncreased accuracy ol detail in 
ployed the norma stomac! hould t tures. 


empty itself in at least tw 
a half Present Day Value of the Opaque 
Meal Examination in Gastric Les 

The Normal Xx ray Stomach. M ions be I Gilbert Scott, M R. ¢ 
Peremans, M. D.. Antwerp. Arch S.. L. C. R. P., London. Arch 


Radiol. & Electroth., 27:46, July, Radiol. & Electroth. 27:58, July 


1922. 1922. 
HE BARIUM filled stomach 1 Ts WRITER uses a card inde 
vealed by screen ot plat 5 is in for every case. Each item noted 


many respects different from _ th upon examination of the patient is e1 


ynatomical descriptions found in tl tered as is also the ultimate diagnosis, 


texts. However, whether the X-ray nd later checked with the operati 
stomach is an absolute standard or not findings. He finds this detailed method 
is not so important to the radiologist. often leads to improved methods «|! 


’ 


Instead of a barium meal tix ruth techniqu ind has a distinct reacti 


uses barium milk, which is a French upon progress in his laboratory. 
preparation. It is an emulsion of 100 When the x-ray diagnoses are found 
grams of barium sulphate and 100 to be greatly at variance with the ope: 


grams of water with enough paraffin _ tive findings the cause is usually found 








oe 


qu 
Ca 
eX, 
ing 
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to be the impaired vitality of ¢ 


genologist. \ great deal 
laid upon the fact that « 
laboratory worker s| 


two hours daily 

ene day in the wee! 

the x-ray laboratory at 
ution 


these pre¢ 


writer s laboratory | re 
creased accuracy In Qa 


The emptying time ¢ { 


has such wid \ ti ( t ) 
many causes | Pa 

difference in the et t 

normal stomac! 1 
diet alone) that as a « 

it has a quite unre lable 


Screening alone t 


method alone 


in the main nis aut 
it is almost necessary to | 
a routine 
He believes that the t 
when all gast I ( 
tected radiologically, that 
ence will be revea t ' 


diagnosis may not 


every lesion 
Gastro-Intestina! 2oent! 
Editorial, Am J}. Su 
Septembe 1922 
A® ROPOS if the in t roe 
gene y wl aelst 
upon ae profession, this « 


“The patient usu lly 
pictures hotog 
tract and is a 
accept the report 
often, does the p! 
it coincides wil 
nosis of “chron 
without expe 
nosis ind Is unab 
if, indeed, he even 
Every surgeon of expe 
convinced that the percent! 
in which chronic append 
demonstrated roentgen: 

be small: 
is made by some who set 
up to be 
Variations in the sha 


the esophagus, 


yet ho en | 
roentgenologists 
dowed ou of 


stomach and _ intestir 


demand experience in_interpretation 
Not all ol th se who ( ndu _ iV 
aboratories are competent | mak 


those interpretations.” 


The W riting ol Medical Pay =. Edi 


torial, Am. J. Surg. 36:2 33 Sep 
tember, 1922. 
HE WRITER of this editorial! 


says: ‘Some of us, of course, are 
quite unable to write well either be- 
cause of careless habits of thou and 
expression or because of lacl train 
ing in composition. They m he for 


given and deserve editorial indulg “nce 
many a brilliant university graduate is 
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speller.’ sive however 
nd they do not — 


not take the ( ub le 


‘ 
i pool 


torgiveness 


which. they 


to revise F ell article 5 igaln 

vain, until they have eliminated 

t t is unnece iry and repetitious 
express d the remainder in 

mmatical and well punctu 

| sentencs Some, indeed, do not 

er the final sheets to correct then 

\ n Medical Association pub 
D et on Bit sliographic 

>) ind Suggestions to Medical 
Ni s (25 cents) that ought to be 
e ne! lly studied rs % 


In a rather long editorial on “How to 
Medical Article’ (Am. 7. 


irg., M rch, | M21) we, too, pointed 


out in a spirit of goodnatured satire 

common faults in medical composi 

ind the preparation of medical 
papers.” (Note: Reprints of this article 
It contains vital edi- 
tre dressed in a form to rival 

1 ‘*Punch.”’) 
les the pamphlets published by 
M. A., the writer praises very 
\ book just out, Th ‘Woltine 
f Medical Papers,” a_ review of 
ppea the Journal this 

nt! 

‘ the Esophagus with 
I tion ¢ the Aorta: Observa 
ti Radiu Therapy. Jam 

( M. D., and C. W. Har 

M. D., A J. Mea. Sei 

) Septembe 1922. 

~ { pu tion of Knaut 
‘ '| cases of phageal 
foration of — the 

ther irge ves els hav been 

reported. Another case is added here 
‘Autopsy findings in the case here 
reported dis 1 certain deficiencies 


! 
sf radium therapy. 
effective 


in the application 
estions are made for more 
technique. 


“Radium therapy 


ot esophag i ma- 


ncies has to contend with certain 
lems | vet unsolved. The dis 
ease * * * has often invaded 


neighboring organs before the symptoms 


have become sufficiently disturbing to 
send the patient to a physician. Carei- 
noma of the esophi igus spreads by con- 


often do 
patient ap- 


tissue; far less 
In the 


with less obstruc- 


tinuity of 
metastases 
parently improving, 
ease of swallowing, some 


occur. 


tion, greater 
gain in weight and strength, symptoms 
of pulmonary involvement often super- 
vene * due to the presence 
of a secondary mediastinal tumor. To 
these causes of failure must be added 
the technica! difficulties of the introduc- 
radium; the 

sufficiently 


tion and location of the 
diseased area must be 


ipsule containing 


be con- 


dilated to admit the « 


° 1 
radium; emplacement must 


trolled by fluoroscopy. Tt ippears from 
f, ! 


the autopsy “3 “that one por- 
tion of an esophageal carcinoma may 
be treated successfully while another 
portion is missed altogether. * * #* 
Until the tumor, for its entire length, 


sufficient de 
so that the capsule 

entire length and 
to be located at 
we cannot feel that our 
reatment 
growth in its en 


iS permeable to a 
! 

admit the 

may be | 


gree to 
capsule, 

vassed the 
redrawn ‘ the area, 
different levels 
technique is directed to the | 
of the 
tirety.”’ 


act exible 


Treatment of Dip! theria Carriers with 
the Roentgen Ray. Dalton Kahn, 
M. D., Am. J. Electroth., °0:287, 
Sep a 1922. 

Da HTHERIA carriers ianging in 


age : ym seven weeks to 59 years 


were treated by the roentgen rays with 
very gratifying results in this prelimi- 
naiy study of 185 cases. 

It is not claimed that the action of 
the rays Is bactericidal, but that the 
shrinkage of tonsils and of lymph tissue 


tal 
establishes drainage which eliminates 


the infection. 
from treatment to 


Eight 


The average time 
s eight days 


re le ise Wa -en Cases 


had negative cultures upon the day of 
admittance, which eliminated them 
from the study. Thirty-four of the 


others were released upon negative viru- 
One 


released upon two 


lence tests hundred and twenty- 


nine were or more 
treatment. 
from three to 
hfty required 


tments and more than one hun- 


negative cultures following 
\ few cases required 
four tre about 
two tres 


dred 


itments ; 


required only one treatment. 

Further Attempts at the Experimental 
Production of Carcinoma by Means 
of Radium. W. S. Lazarus-Bar- 
low, M. D., F. R. C. P., Proc. 


Roy. Med., 15:7 (Sect. Path.) 
April, 1922. 
EXPERIMENTS here de 


THE. 


scribed are a continuation of those 
reported in 1918 in the same journal 
(11:1, Sect. Path.) 

In the experiments reported in April, 
1922, radium bromide was introduced 
intraperitoneally into 48 The 
amounts varied from 0.011 mg. to 
0.15 mg. and were inclosed in minute 
sealed glass tubes. Exposure extended 
up to 270 days. Ancillary treatment 
in the form of feeding potassium 
metasphosphite or exposing to a “‘suit- 
able dose’’ of x-rays was carried out 
before and after introduction of the 
radium tubes. 

Careful postmortem and microscopi- 
cal examination revealed conditions 
which could be regarded as possible 
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rats. 





criteria of neoplastic growth, but the 
extent of the change was difficult of 
interpretation because it was limited 
the main mass showed itself either 
completely degenerated or frankly in- 
flammatory under microscopic examina- 
tion. 

It was concluded from this study, 
however, that rats are remarkably re- 
sistant to induced carcinoma. No cri 
terion was found in 9 animals, one 
criterion was found in 19, two criteria 
were found in 17, and three criteria 
were found in 3. 


Malignant Glands and Their Prope: 
Treatment with Radium. C. W. 
Hanford, M. D., Illinois M. J., 
42:214, September, 1922. 
ALIGNANCY at the side of the 

tongue usually metastasizes first to 
the submaxillary on the same side, then 
to the sublingual or one of the cervical 
glands. If the primary lesion of the 
tongue is at the side, but more toward 
the back, the lymph glands at the base 
of the tongue and those near the larynx 
will be involved early, but in such 
cases the prognosis is very unfavorable. 

If the primary growth is at the base 

of the tongue then the tonsil of that 

side is usually the first to be involved 
and next the cervical gland just under 
the ear. 

In epithelium of the lower lip the 
submaxillary and sublingual glands are 
first involved and metastasis may ex- 
tend to the bronchial lymph glands— 
perhaps even farther. 

If the primary growth is in the buc- 
cal cavity the submaxillary gland is 
usually the first to be involved, though 
the parotid may be invaded at the 
same time. Metastasis spreads to the 
cervical chain as far as the supraclavi- 
cular region and has been known to 
reach the mediastinum. Pain in these 
cases is not very noticeable “‘until the 
gland just back of the mastoid attach- 
ment of the sterno-clido-mastoid be- 
comes invaded. Then the patient com- 
plains of pain in the ear and occipital! 
region.” 

In cancer of the tonsil the cervica! 
glands are early invaded. Primary 
cancer of the tongue and buccal cavity 
may heal while metastases still continue. 

In the majority of cases in general, 
metastasis is on the side of the initial 
lesion, but this is not always so. 

Clinical evidence from the author's 
own practice leads him to believe that 
the administration of thyroid extract 
has considerable effect in strengthening 
the patient's resistance. 

Pre-operative radium treatment is 
strongly recommended for these lesions. 





The Secondary Manifestations of Ma- 
lignant Disease. Alexander Prim- 
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rose, C. B.. M. B., C. M., Ann. 
Surg., 76:312, September, 1922. 
ALPABLE glands in the axilla in 
cases of breast tumor are suggestive 
of but not pathognomic of malignancy. 
In contrast to this the local lymph 
glands in carcinoma of the breast may 
escape infection but distant :netastases 
be present, due to the primary breast 
lesion. Entire absence of metastatic 
growth in a case supposedly malignant 
should arouse suspicion that a wrong 
diagnosis has been made. This is es- 
pecially noted with regard to so-called 
primary carcinoma of the appendix. 
“An abscess developing in connec 
tion with glandular metastases in Can- 
cer may be the first clinical evidence of 
the disease and the serious nature of the 
case may be completely masked by it.” 
In cancer of the rectum the trequent 
metastases to the lymph glands and to 
the liver makes an exploratory opera- 
tion a wise procedure previous to a 
radical operation or a colostomy. 
Implantation of carcinoma upon 
serous surfaces, especially in the peri- 
toneum, the author regards as a very 
serious danger an argument against 
the two stage operation and for the 
most careful technique In operation. 
Malignancies, especially the — sar- 
comas, are disseminated by the blood 
stream as well as in other ways 
Bone metastases of cancer is more 
frequent than used to be believed and 
the x-ray has proved of very great value 
in its diagnosis. Since these lesions may 
be entirely unsuspected by both patient 
and physician, an x-ray examination 
should always be made upon complaint 
of pain in any bony part, especially 
the spine. “Treatment of these cases 
by the radiologist may possibly be of 
some service. It is impossible to make 
any definite statement in this regard, 
but certain cases would appear to be 
relieved of pain and to improve in gen- 
eral health under this treatment.” 
Recurrence Versus Metastasis in Car- 
cinoma. E\lsworth Eliot, Jr., M. D., 
Ann. Surg. 76:324, September, 
1922. 
HE WRITER believes that “‘the 
independent development of a sec- 
ond carcinoma without any etiological 
relation whatever to the original growth 
which, presumably, was completely and 
successfully removed’’ may and does 
occur, though this cannot be actually 
proved. Six cases are cited which seem 
to uphold his opinion upon this sub- 
ject. 


End-Results in Cancer as Influenced 
by Type, Reaction, Location and 
Age. Charles H. Mayo, M. D., 
Ann. Surg. 76:308, September, 
1922. 


R. MAYO read this paper before 

the American Surgical Association, 
May, 1922. He briefly reviews the 
subjects of cancer _ statistics, the 
hypotheses of its etiology, and the 
progress made in its pathological study 
and treatment during the later years. 

Dr. Mayo makes the vivid statement 
that more citizens perish of cancer dur- 
ing one year than our country lost alto- 
gether during the great war. 

Of roentgen rays and radium he 
says: “Roentgen ray and radium in the 
treatment of cancer have made marked 
progress in a very serious group of 
cases. When this form of treatment 
was first undertaken only those whose 
condition was too far advanced for 


surgery were considered suitable sub 


jects. * * * Many early and some 


late cases, according to the location and 
type, have apparently been cured by 
such treatment. When vascularity 1s 
one of the features of the condition 
radium is most excellent. [he end 
result of both roentgen and radium 
therapy is the development of fibrosis, 
which often changes the type of ma 
lignancy.”” 


Roentgenotherapy of Malignant Neo 
plasms, Especially Carcinoma. C. 
Steinthal, M. D., Stuttgart. Muen 
chen. med. Wehnschr. 69:3, July 


28, 1922. 
CONSERVATIVE view of the 
. subject of roentgenotherapy of 


carcinoma is_ taken. Roentgen treat 
ment of sarcoma, especially the lympho- 
sarcomas, yields better results, although 
the author states that he does not share 
the enthusiasm of the Frankfurt Clinic 
upon this subject. However, present 
results, disappointing as they are, do 
hold some promise for the future. In 
the author's clinic better results have 
been secured in the treatment of 
tuberculous glandular lesions than in 
treating carcinoma or sarcoma. 

A British Medical Association !ecture 
on the Problem of the Radium 
Therapy of Cancer. Arthur Bur 
rows, M. D., B. M. J., 2:33, July 
8, 1922. 

HE TECHNICAL difficulties en- 

countered in deep therapy are pre 
sented in this paper. 

The three conditions upon whic! 
destruction of a cancer cell depends 
“are variable and are made up o! 
variables.” These conditions are: A 
known quantity of rays, the lethal dose 
of the cells of a certain cancer, and 
the size and situation of the tumor. 
Its size, density and depth affect the 
quantity and quality of the rays pene- 
trating the whole growth. The former 
difficulty is easily overcome, the latter 
one only by imbedding radium tubes, 
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or by varying the distance of the ap- 
plied radium from the skin, and all 
tumors are not suitable for this treat- 
ment. 

The lethal dose for a certain tumor 
must be established for a definite type 
of ray and this may have to be changed 
for a change in position of the growth 
so slight as only one centimeter in dis- 
tance. 

Rodent ulcer of the skin ts easily 
cured by radium, but rodent ulcer in 
vading bone is a different problem and 
is rarely cured. Round cell sarcoma, 
though usually cited as a lesion respond- 
ing well to radium, does not give as 
good an end-result as spindle cell sar- 
coma, although the latter lesion is more 
difficult to treat. 

Large tumors, aside from the difh- 
culty of even radiation, commonly have 
a poor blood supply at the center and 
this is an important factor to be taken 
into consideration in_ treating these 
tumors. 

When a tumor ts of an irregular out- 
line or has varying densities the problem 
of dosage becomes very complicated. 

Not only is the nature of the tumor 
an important factor in ray treatment, 
but so also is the nature of the tissue 
and organs which it invades. 

“What is needed is a large number 
of physical measurements of the differ- 
ent parts of the human body, and of 
pathological growths, and a full and 
complete investigation of the nature of 
the lethal dose for cancer cells; * * * 
even then it seems that a number of un- 
ponderable biological problems such as 
the resistance of tissues locally to can- 
cer growths remain to be solved * * * 

“Seven and one-half per cent of al! 
the cancer cases (mostly inoperable) 
which came to Manchester for radium 
treatment are alive and well today after 
periods varying from two to seven 
years, and many cases of carcinoma of 
the uterus, breast, skin, lip, and other 
regions are in perfect health, which 
would but for radium be dead; while 
endotheliomata of the parotid gland 
and spindle-cell sarcomata show stil! 
more gratifying result * * #* 
much valuable palliation work is done, 


while in * * * — exophthalmic 
goiter, Hodgkin's disease (when 


young), keloid, cavernous and capil- 
‘ry naevi, the percentage of cures is 
high; finally radium is specific for ex- 
cessive uterine hemorrhage and spring 
catarrh.”” 


The End-Results of Operations for 
Cancer of the Bladder. William E. 
Lower, M. D., Ann. Surg. 76:352, 
September, 1922. 

THis STUDY of end-results is con- 

fined to those from surgical treat- 
ment. ‘“The results of recent methods of 
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treatments by some form of radiation 
radium or the x-ray 
be included at this time, not because 
we believe this may not be the method 
of choice in the future, but because 
sufhcient time has not elapsed for the 
end results to be established.” 


cannot properly 


Simplifying the Dhiagnosis of Some 
Kidney and Bladder Diseases by 
Use of the Cytoscope and X-ray. 
O. J. Sloan, M. D., Illinois M. J., 
42:184, September, 1922. 

SOME urological pathology gives no 

““ evidence on the x-ray plate. Those 

which commonly give positive evidence 

are urinary calculi, deposits of mineral 
salts in various parts of the urinary 
tract, and inflammatory calcifcations. 

“Some roentgenologists claim that | 

per cent of calculi in the kidney, 3 

per cent in the ureters, and 60 per 

cent in the gall-bladder 
shown by x-ray.” 
Positive diagnosis of any particular 


wt 


cannot be 


type of pathology from the shadows of 
a supposedly enlarged kidney must b 
cautiously rendered for msitakes are 
easily made here. 

The author’s conclusions are: ““(1) 
In all cases where symptoms are refe1 
able to the urinary tract the combined 
method of examination with the cyto 
scope and x-ray is indicated. (2) Ure 
logical lesions are frequently diagnosed 
by the aid of the x-ray when diagnosis 
is doubtful otherwise. (3) In 50 pe 
cent of urological cases the x-ray shows 
negative pathological conditions, but 
with the combined method the diagnosis 
can usually be made. (4) X-rav find 
ings should in all cases be verified by 
the urologist before a conclusve diag 
nosis is given. (5) The combined 
method is the ideal procedure in_ the 


diagnosis of most urological condi 
tions.” 
The Clinical and Radiographic Denta! 


Aspects of Focal Infection. Clarence 

J. Grieves, D. D. S., Dental Cos 

mos, 64:29, September, 1922. 
RACHITIC. syphilitic and tubercu- 

lous bone lesions are recognized by 
characteristic changes in the hard tis- 
sues, but full knowledge of the sys 
temic and local disease, as wel! as the 
x-ray picture is necessary for a prope? 
diagnosis.« To illustrate, no authority 
upon the subject would announce that 
rarefaction, appearing in the bone, is 
an infected focus because the trabeculae 
are missing. The radiogram may be 
taken as significant evidence only if it 
is confirmed by the pathological and 
clinical history. 

“In the study of oral films, the de- 
pendable osseus landmarks which indi- 
cate disease are the density and regu- 


larity of the lamina dura and the 





orderly patterns of associated trabecu- 
lae. The generally clear outline of 


root surfaces, defining periodontal 
width, as seen in accurate radiograms 
of normal alveoli, is most important 
he condition of all visible parts of the 
lamina dura must be carefully noted, 
for it records the amount of bite stress 
or disease involving the attaching tis- 
sues, 

“In gingival disease the loss of septal 
alveolar crests is indicated by the dis- 
appearance of the lamina at the gingi- 
val borders; if these areas are rarefied 
with vague trabecular outlines the in- 
vasion 1s deep and the outcome of treat- 
ment doubtful; if the rarefied areas are 
sharp and surrounded by the condens 
ng type of ostitis, and the trabeculae 
sclerosed, the prognosis is more favor- 
able. 

‘Pyorrhetic invasion of the molars 
and bicuspids which approach the 
antral floor must be explored, for it 
may produce an obscure antritis. Oc- 
casionally deep pockets are hidden by 
roots superimposed on the film, but 
generally a close study of all lines in 
cemental surfaces, 
periodontal and laminar regularity, and 
the trabeculae, will 


view, representing 
the character of 
detect the lesion. 

‘Periapical abscess and proliferating 
periodontitis, extending all around the 
apex are always visible in several films 
from different angles. These must and 
can be sharply differentiated from regu- 
lar bone absorption due to traumatizing 
occlusion, as under bridge abutments 

‘In the early stages of acute alveo- 

abscess, as in other acute bone 
lesions, the radiogram indicates little; 
this is also true of freely draining alveo- 
lar hstulae. In the subacute and chronic 
stages, as the granulomatous and cystic 
types, the radiogram can be more ac- 
curately interpreted. 

“In diffuse granulating phases of 
apical disease, the areas are large and 
the spongiosa! patterns blurred, with 
little definition; in granulomata and 
cysts complete rarefaction occurs, sur- 
rounded by a line of condensing ostitis. 

“The radiograph will not show 
granulating apical disease on deciduous 
cisease except during the short period 
when their apices are complete. Before 
the eruption of the permanent teeth, the 
whole anterior maxillary region is oc- 
cupied by the tooth crypts of the perma- 
nent crowns and is normally rarefed. 
A radiographic diagnosis of deciduous 
pices is thus obviously inpossible. 
Purulent abscesses involve deciduous 
teeth and may be foci, but it is ques- 
tionable if the granulating stages, which 
are said to so actively focal in adults, 
exist at all in children 
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“In the location and removal of im- 
pacted teeth the radiograph plays a 
most important part. * * * Where 
impaction is associated with gingival 
disease, invasion of deep third molar 
crypts by way of the second molar at- 
tachments frequently results. These 
areas must be carefully explored and 
radiographed, for they may escape ob- 
servation and cause serious systemic dis- 
ease.” 


The Therapy of X-rays in Dentistry. 
Erich Knoche, Munich, Dental Cos- 
mos, 64:960, September, 1922. 

N ORE than 70 cases of chronic 

periodontitis have been treated by 
this author during the last three years, 
with very encouraging results. 

Surgical methods give satisfaction, 
but sometimes are contra-indicated. 
The author believes that x-ray therapy 
combines all the advantages of medi- 
cinal and surgical methods of treatment 
and that it has not any of their dis- 
advantages. X-ray therapy for inflam- 
mation of the gingival margin and 
pyorrhea alveolaris is useless as these 
symptoms disappear as soon as their 
cause is resolved. 

‘Through the influence of the radia- 
tion a new formation of bone begins 
at the margin of the seat of the disease, 
which, according to the extent of the 
absorption, is filled in a few months 
with new bone. The progress of the 
new formation is easily determined by 
the roentgenogram. 

“Fistulas disappear in about a fort- 
night, clinically, and subjective symp- 
toms disappear in about three weeks. 
It is better to radiate the alveolar pro- 
cess directly to avoid epilation or pig- 
mentation of the skin. 

“Damages from the x-rays, which 
could not be repaired, have never been 
seen and ought not to be feared when 
the proper technique is carried out. 
Children, however, have been excluded 
from the treatment, as the youthful epi- 
dermis is very sensitive to x-rays.” 

None but an x-ray specialist should 
administer the rays for this treatment. 


A Laboratory and Clinical Study of 
the Bactericidal Action of Solutions 
of Radium Emanation. John Albert 
Marshall, D. D. S., Ph. D., 
California State J. Med., 20:8, 
January, 1922. 

DENTAL apical abscesses treated 

with a radio-active solution form 
the basis of this report. The experi- 
mental work was done by the author 
to ascertain the therapeutic value of 
radium emanation used as bactericidal! 
agent in chronic dental apical ab- 
scesses. 

The work of Lequeux and Chrome, 
ord that of Iridell and Minett is cited 
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regarding the bactericidal action of 
radium upon streptococcl. 


The method used by the author was 
to crush a capillary tube of radium 


emanation in a sterilized mortar, pre- 
viously covering the emanation with 


Ringer’s solution. This radio-active 
solution was then immediately conveyed 
to the root canals of the tooth by means 
of J. and J. sterilized cotton points, 
which were sealed in the canals fo: 
from one to four days. They were 
then removed, the pulp canals tested 
for sterility, and filled. 

Observations of nearly a_ year's 
clinical cases of chronic denta! apical 
abscesses have shown that these lesions 
yield readily to this treatment with no 
untoward events to date. There was 
succeeding soreness and pain in only 
one case. 

Further 
sought 
drawn from these studies. 


laboratory data are being 


before final conclusions are 


Note on the X-ray Dhagnosis of 
Rickets. Hans Wimberger, M. D., 
Lancet, 203:11, July 1, 1922. 

“r\TIAGNOSIS of rickets by 


is based principally upon careful 


x-ray 


observation of quantitative alterations in 
calcium content of the bones. This de- 
mands frequent photography and must 
reach a high standard of technique. 
Changes in the form of the bones are 
a second diagnostic point when the dis- 
ease is well established.” 

The primary calcification zone first 
loses its homogenity and appears wider 
and less well defined. The sharp end- 
margin of the metaphysis is lost as 
calcium content is reduced and a fine 
fringe shows. The terminal part of the 
bone decalcifies more rapidly at the 
center than at the periphery, and it will 
show a coarsened structure due to 
replacement of calcified tarbeculae by 
osteoid tissue, perhaps even to a degree 
that prevents distinction of bone from 
soft tissues. 

Beginning of healing is easily recog- 
nized by the appearance of a “‘new 
primary calcification zone between the 
epiphysis and the abnormal (radio- 
graphically invisible) tissue found in 
the metaphysis during the rachitis 
period.” 

For about two years after rickets of 
even a moderate degree the difference 
in structure between the healed meta- 
physis and the portion of the diaphysis 
formed before the onset of the disease 
will be quite apparent. 

“The earliest symptoms appear in 
the most rapidly growing metaphyses, 
which also suffer most damage when 
the disease is prolonged.”” Examples 
cited are the sternal ends of the ribs, 
distal ends of femur, proximal ends of 








The ribs 


are not suitable for diagnostic plates. 

X-ray photographs are the most ac- 
curate means of ascertaining measure- 
ment of bone growth. The most rapid 
growth of normal bones is in the spring 
and early summer and the slowest is 
from December until March. In rickets 
retardation of growth appears earlier 
than in normal infants and often a long 
period of absolute cessation of growth 
precedes the disease. 


The Etiology of Rickets in Infants. 
Drs. Chick, Hume, Mackay, Smith 
and Wimberger, 203:7, 
July 1, 1922. 

NVESTIGATIONS 
during the last eighteen months at 

Vienna show that rickets can be cured 

by cod-liver oil or by exposure to sun- 

light or to the rays mercury 
vapor quartz lamp. The lamp used 
was the Hanau pattern and treatment 

Was given three to four times weekly 

beginning with five minutes exposure at 

a distance of 80 to 100 cm.. the time 

being gradually 

minutes and 


the humerus, tibia and fibula. 


| ancet, 


carried out 


from a 


increased to thirty 
the distance to 60 cm. 
Full dosage was attained in two to 
four weeks, according to the age and 
condition of the patient. Results were 
radiographically indistinguishable from 
those secured with cod-liver oil, and 
healing was apparent in from two to 
four weeks after a total exposure of 
two to five hours. Results were the 
same whether one limb, one side, or the 
whole body was rayed. 

It was found that rickets developed 
during the winter and spring (under 
excellent hygienic conditions) in infants 
receiving a diet of sugar sweetened 
fresh milk. All milk was from stall- 
fed cows. In children receiving a diet 
containing cod-liver oil, more milk and 
less carbohydrates, rickets did not oc- 
cur. During the summer months rickets 
did not develop at all upon either diet. 

The first six months of infancy is a 
period of special susceptibility to the 
onset of rickets and the disease may 
develop in an infant whose general con- 
dition is good, also improvement and 
healing may occur independently of im- 
provement in the general condition. 





The Thymic Shadow in Infants. I Ed- 
ward Liss, M. D., Am. Jour. Dis. 
Child., 24:192, September, 1922. 
N X-RAY examination of 119 
new-born infants was made in this 

study, the plates being made within 

forty-eight hours after birth. It was 
planned to make another examination 
ten days later and monthly after that 
for two years, but it was not possible 
to follow up the entire 119. However, 

a sufficient number were so followed up 

to make the report worth while. 











BED igen. 





Pie pt cS Spt? 


























Forty two per cent of the children 
examined within forty-eight hours after 
birth showed thymic shadows measur 
ing more than three centimeters trans- 
versely which in this writer's opinion 1s 

pathologic il sign. 


“(1) 


de- 


The conclusions drawn are: 


hadows can easily be 


| 
ymic 


termined in the new-born and in in- 
fancy (2) Transversely enlarged 

idows are present in a_ strikingly 
high percentage of the new-born. (3) 
[his shadow may be present without 
symptoms 01 physical stigmata. (4) 
[here is a definite tendency toward a 
pontar.eous retrogression of this shadow 


during the first year, but some glands 
, 


sist beyond this period. (5) There 
tvpe ol thvmi shadow cast by a 


pedicle-shaped organ, the mass ol 
hich lies on the heart, from which it 
cannot be differentiated. (6) In the 
ter months of infancy the presence 

large parabrancheal glands and 
prominent blood vessels presents some 


fheulty in differential diagnosis, but 


‘* 
tiation 1s possible. 


\ Case of Hodgkin's Disease Treated 
with Roentgen Rays for Six Years 
Kenneth R. McAlpin, M. D., and 
William C. Von Glahn, M. D., 


Arch. Int. Med. 30:287, Septem 


ber, 1922. 
T! 


n admittance 


CT, bs 
1] P \ | IEN | was a Woman 20 


Her chief complaint 


years o! age. 


to the clinic was pain 


in the abdomen and a general weakness. 
There was a burning pain in the left 
ide, radiating to the back. Twenty 
days after admission a hard, irregular, 
freely movable mass was felt in the 
wer right quadrant. The x-ray ex- 


mination of the abdomen was negative 
Ol g| inds 
An exploratory operation revealed 
numerous enlarged glands in the mesen- 
ry of the } 


ese measured 


hollow viscera, some o! 


hve centimeters in 
meter, all were yellowish and of a 
eesy consistency. The pathologist's 
eport was Hodgkin’s disease. 
Roentgen ray therapy was begun 
bout three months after the above 
the treatment fol- 
month later. The patient felt 
tter and roentgen ray treatments were 
iven every two weeks for more than 
ree months, when the patient was 
vain admitted to the hospital. 

lhe disease was slowly progressive. 


peration, second 


} 
wed a 


[here were periods when she was very 
ll, which were followed by periods of 
improvement, but the acute stages be- 
came longer in their duration and im- 
provement after each one correspond- 
ingly le s marked. Her temnerature 
Was of a recurrent type and her blood 
pressure was very low from the time 
of admittance. 


) 


ABSTRACTS AND REVIEWS 


“Our patient was treated 95 times 
with roentgen rays * * #* 
parently the glands decreased in size, 
especially the cervical nodes. * * * 
The number of areas were changed 
from time to time, but were always so 
arranged that all the contents of the 
thorax and abdominal cavity were ex- 
posed to the rays. * * * It is 
safe to say that the roentgenotherapy 
slowed the but in no sense 
cured the condition.” 


ap- 


process, 


Roentgen ray and blood transfusions 
(nine in all) were the only therapeutic 
measures used, with the exception of 
sedatives. Radiation was discontinued 
six months before death because of 
general weakness and the low blood cel! 
count. 


Death was due to a perforation of 
the intestine. During life the spleen had 
been thought to be considerably en- 
larged, but at necropsy it was found 
only slightly so. The unusual patho- 
logical findings were extensive involve- 
ment of the peritoneum and abdominal 
viscera, a tendency to regional invasive- 
ness, atypical giant cells and a scarcity 
of eosinophiles. 


Clinical Types of Goiter and Their 
Management. Charles A. Elliott, 
M. D., Med. Clin. N. A., 5:1623, 
May, 1922. 


HIS AUTHOR says: “We have 

not observed the definite and last- 
ing results which would these 
agents as all sufhcient in the treatment 
of hyperthyroidism,” but it is stated 
that perhaps these agents have not been 
perfectly applied. 


stamp 


‘In general it must be admitted that 
radium and x-ray may be sufficient in 
any given case and that they are useful 
in reducing hyperthyroidism preliminary 
to operative interference.” In selected 
cases of toxic goiter radium or x-rays 
may be indicated and in exophthalmic 
goiter they may be advisable _pre- 
liminary to a subtotal thyroidectomy. 


The Treatment of Cancer of the Jaws. 


Albert J. Ochsner, M. D., Ann. 
Surg. 76:328, September, 1922. 


R. OCHSNER since 1901 has 

operated 126 cases of malignant 
tumors of the jaw. The last 26 of these 
have been added during the past four 
years and the first 100 were reported 
upon four years ago. 

The tumors in these cases have been 
removed by the cautery and this opera- 
tion has been followed by intensive 
x-ray treatments. Besides these oper- 
able cases, many inoperable ones have 
been given palliative x-ray treatment. 

“So much progress has been made 








in the use of x-ray and radium that in 
the next few years there may develop 
marked changes in the treatment of 


“f 


these cases. * Our observa- 
tion has convinced us that early and 
very extensive operation with the 
cautery, followed by carefully planned 
after-treatment with x-rays or radium, 
is quite worth while in these cases and 
that occasionally even advanced cases 
will be permanently cured by this 
method.” 


Endothelioma of the Dura. Charles 
Louis Mix, M. D., Med. Clin. N. 
A., 5:1673, May, 1922. 


HIS is an account of a case of 
Pott’s puffy tumor. Frequent 
forenoon headaches and_ occasional 
“stopping up” of the head were 


at first the only symptoms. The roent- 
genologist’s report was negative. and 
this, plus symptoms, led to a diagnosis 
of sinus infection. However, treatment 
gave no relief and the patient came 
under the writer’s observation Septem- 
ber 21, 1921. The roentgen findings 
were again pronounced negative, but 
the physical findings revealed a slight 
pufhiness of the scalp in the left occipi- 
tal region. This was accompanied by 
a higher degree of temperature than 
was the surrounding area. 

Upon operation the scalp was found 
somewhat edematous in this area and 
the bone area directly beneath was 
found diseased. Trephining revealed 
diseased the 
underlying dura, which was firmly ad- 
herent to the brain tissue. Dura, 
arachno-pia and cortex grown 
together in an indistinguishable mass. 
This mass was cut away. Strands of 
endotheliomatous cells extended down 
elong the blood vessels as far as the 
section of brain removed. 


bone clear through to 


were 


The wound healed slowly. A result- 
ant hemonymous hemianopia is _at- 
tributed to the operation having in- 
volved the higher visual cortex. This 
suggests “that the exterior occipital 
cortex is as much a center of ultimate 
sight as the cuneus on the mesial aspect 
of the occipital lobe.”” Occasional! 
slight headaches still appear. 

Postoperative x-ray treatments are 
regarded as very important in this case 
and intensive treatments were given 
monthly until January and since that 
time have been given at intervals of 
two months. 

Re-examination of the roentgen 
plates taken before operation showed 
that the x-ray had revealed the area of 
diseased bone, as a slight disturbance, 
but the attention of the roentgenologist 
had been centered on the supposed 
sinus infection and the shadow had 
passed unnoticed. 
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The End-Results of Treatment tn Cet 
tain Forms of Malignancy of the 
Neck. Martin B. Tinker, M. D., 
Ann. 76:335, September. 
1922. 

HE DATA for this study were col 


lected from 38 surgeons. 


Surg. 


The author classifies malignancies of 


the neck into three groups, which, with 
the treatment recommended, are as fol 
lows: (1) Operation contra-indicated 
in metastases to the neck from tonsilla: 
or pharyngeal growths or those of un 
known origin. Radium or x-ray should 
be used for the tonsi!lar and phryngeal 
malignancies. (2) Operation offers a 
reasonable chance of recovery in earl 
cases of malignancy of the thyroid, 
malignancy originating in bronchial 
cleft remnants, carotid gland tumors 
and those of the parotid, also in early 
cases of Hodgkin’s disease. (3) Opera 
tion offers little hope in advanced 
of Hodgkin's disease, advanced thyroid 
malignancy and advanced _ branchial! 
cleft carcinoma. Radium or roentgen 
rays with or without surgery is advised 
for these cases. Palliation is 
and occasionally there follows an ap 


case 


issul ed 


parent permanent cure. 


A Case of 
Breathing Exercises. 
ett, M. D., Lancet, 
August, 1922. 

HE PATIENT in this case, an 
active and _ athletic man, 
upon going through his daily breathing 
exercises one morning felt a sharp pain 
breathless. 


Pneumothorax Following 
James Crock 
203-330. 


young 


in his chest and became 
This passed, however, and after break- 
fast he took a forty-five mile run on his 
motorcycle, but became very il! upon 
reaching his destination. 

An X-ray picture revealed the lung 
completely compressed against the 
mediastinum with a band of adhesions 
stretching from the lower mediastinum 
to the axillary area. The adhesions 
would seem to indicate that at some 
remote time there was present an active 
tuberculous lesion of the lung, although 
no history of such a lesion could be 
elicited. 

The patient’s temperature has been 
normal from the first, but his pulse rate 
was ninety. The pulse rate has become 
normal and the lung is slowly expand 
ing at the present time. 
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ABSTRACTS AND REVIEWS 


Grundriss der gesamten Roentgendiag 
nostik innerer Krankheiten fuer 
Aerzte und Studierende. By Fritz 
Munk, Lecturer in the University of 

193 illustrations. 

Published by 


Berlin. 292 pages; 
Second edition, 1922. 
George Thieme. 
N THIS comparatively smal! book 
the author has carried out the pur 
pose, avowed in his preface, of present- 
ing some of the essential facts of roent 
genologic diagnosis for the benefit of 
students and physicians who do not 
intend to practice roentgenology as a 
spec lalty. 

There are chapters on technique, on 
the examination of the heart, lungs, 
stomach and abdominal organs, urinary 
apparatus and bones. Except for refer 
ences to Cannon and Skinner only Ger 
references are mentioned in the 
The 
small and not conspicuous fot their ex- 
Chapters on the heart and 
length, and 


man 
bibliography. illustrations are 
cellence. 
lungs are of about equal 
take up almost half the book. 


hook Is 


be disappointing, but the 


lo roentgenologists the 
beund to 
iuthor expressly disclaims any imtention 
of writing for then 
clinicians it cannot fail to be of some 
value, for it sets forth more than most 


know 


instruction To 


of them concernyng roentgen- 


ology. 
And this brings up the perennial 
obtain maximum 


The work of 


trained roentgenologist is un- 


question of how to 
service from the x-ray. 
a well 
doubtedly superior, but he is not always 
Thus, the 
the clinician em- 


ivailable. essence of the 


question 1s whether 
ploying the x-ray himself adds to his 
correct diagnoses or increases his mis- 
takes. At all events, if he is obliged 
to use the roentgen ray he should ac 
cuaint himself not only with the strik- 


which are easily 


ing phenomena, 
recognized, but also with the numerous 
diagnostic pitfalls which are far less 
easily learned. 

There is no roya! road to roentgen 


ology. 


> sa 


The Writing of Medical Papers. By 
Maud H. Mellish, Editor of the 
Mayo Clinic Publications. 16 mo. 
146 pp. and index. Philadelphia 
and London, W. B. Saunders Co. 
1922. Cloth, $1.50 net. 


HIS AUTHOR has written a little 

book which will useful 
servant to nearly every medical writer 
who may chance to employ it. 

There are multitudinous — technical 
points necessary to literary 
form, which, although taught in both 
high school and college, have never 
been learned by the average graduate 
of an American college or university. 
The first 65 pages of this book deal 
with just these technicalities which often 
perplex writers, and, if not observed, 
at times confound their readers. 

It may be too much to expect that 
every medical himself 
to the task of acquiring a better know! 
edge of these points, much as his lite 
ary style would profit thereby; some 
men are too busy, some are too care- 
less, and some are entirely unaware of 
their literary sins and short comings 
The responsibility for their manuscripts 
appearing in the correct form must, 
therefore, depend upon the editors of 
these, and to these workers the first 
section of Mrs. Mellish’s book will be 
particularly welcome and _ helpful. 
These same individuals will add fervent 
umens to the chapters in the second 
section, which deals with such subjects 
as the outline, length and arrangement 
of papers, their construction, the manu 
script, biblographies, etc. The con 
tents of this section are in such readable 
form that even the 
quickly peruse them and profit thereby 
far out of proportion to the time so 


prove a 


proper 


writer will set 


busiest man can 


spent. 

The fulfilled he: 
avowed purpose of providing a hand 
book especially adapted to the needs 
of medical writers and those who assist 


uuthor has well 


-in the publication of medical literature. 


It includes, as she says, “‘the essential 
points to be found in general text 
books’’ and these are illuminated in 
many instances by telling quotations. 
To the initiated it is quite plain that 
much time, thought, study and ex 
perience has entered into the making 
of this little book; no one inexperienced 
in such work as that of this autho: 
could so well assemble the essentials 
for the mastery of what she calls “‘the 
craft of writing.” 

There are minor points here and 
there concerning which there may be a 
legitimate difference in tastes and 
opinions, but these are minor points and 
very few, and cannot be avoided in . 
publication of this kind. 
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